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INVESTIGATION OF SYSTEMATIC INSTRUCTIONAL PROCEDURES TO FACILITATE
ACADEMIC ACHIEVEMENT IN MENTALLY RETARDED DISADVANTAGED CHILDREN

Title of Project: Investigation of Systematic Instructional Procedures to
Facilitate Academic Achievement in Mentally Retarded
Disadvantaged Children

Project Director: Dr. Norris G. Haring
Project Coordinator: Laurence Maddux

Assistant Project Director: David A. Krug

ABSTRACT

Purpose.

The priTary objective of the project was, to extend the principles of
instruction to promote advancements in the management of educational
problems presented by children classified as mentally retarded. The second
objective mias.)to,develop an effective-and replicable readihg and math
program, incorporating these principles in instruction and errorless learning
procedures to,,maximize pupil performance. Specifically, the investigators
intended to'meet the folldwing objectiVes:

1. To establish and demonstrate systematic instructional
'procedures which facilitate efficient development of academic

'Skills.
2. To sequence a series of reading and math tasks in an order

that enables the child to proceed almosterrorlessly toward
terminal skill objectives, using materials that are practical
for use in regular classroom instruction.

3. To provide feedback and reinforcement for correct responses
that facilitate efficient, accurate performance. That is:
a. to increase the probability of the child's attending to

the task appropriately, and
b. to increase the likelihood that he will persist in the task.

4. To develop students' basic reading skills which include visual,
graphic, and auditory responses to:
a. all English letters; and
b. all common word parts as introduced in Books 1-12 of the

programmed reading materials;
c. all words programmed in this same sequence of books;
d. basal readers, word lists, comprehension questions, and

independent reading material.
5. To develop sequentially the students' basic skills in traditional

and new math.
6. To increase the rates of accurate responding in reading and

math to grade level.
7. To determine what modifications, if any, must be made in the

total program in order to bring each child's skill to criterion
performance. That is:



a. To determine whet modifications, if any, must be made in
the sequence of cues (instructional material); and

b. To determine what modifications, if any, must be made in
the types and arrangements of reinforcement used.

8. To place the child in the regular classroom once ;As reading
and math skills have reached criterion performance in the
special classroom.

In addition, the investigators intended to follow the progress of the
students once they returned to regular classrooms in order to:

a. maintain the students' skill levels in mat' and reading and their
rate of performance;

b. provide follow -up assistance to the students and their teachers; and

c. continue to investigate-the conditions that can change any error
patterns that,ha:! been established or were not removed. earlier.

Although these follow-up objectives have not yet been accomplished, they
providt. the basic topic and the materials for the doctoral dissertation of
the Project's Assistant Director, David A. Krug. Mr. Krug will be
following the progress of the experimental class students and providing
assistance to them and their regular classroom teachers during,the 1971-1972
school year. A copy of hit dissertation, in which the follow-op data are
reported, will be sent to the Bureau of Education for the Handicapped.
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Method

The project was organized into a two-year program with experimental and
control group classrooms. Children in the experimental classrooms received
reading and math instructior under systematic procedures, while children

in the control classrooms receives: programs specified by the teachers and
substantiated through periodic observation.

In the experimental classrooms, a multiple baseline analysis was conducted
to determine and demonstrate that particular reinforcement variables intro-
duced to change rates of performance were in fact the variables that changed
performance. This single N design required that one treatment variable be
introduced at a time. Child performance was precisely measured, recorded,
and evaluated, and reinforcing consequences for correct responses to academic
tasks were provided systematically. The child was observed and continuously
measured in a precise manner before the treatment variables were introduced
as well as during the treatment.

Results and Discussion

An analysis of the Wide Range Achievement Test pre-post results for the
experimental and control classrooms for reading and math show the following
mean grade gains made for the 1970-71 school year:

Experimental Classes!'

Reading mean grade gain of 1.35
Math bean 'grade gain of 1.61

Control classes:

Reading mean grade gain of 0.45
Math mein grade gain of 0.48

Perhaps the clearest indicator of overall improvement in academic
behavior was the number of return-to-regular-class placements. The
experimental classes returned elght of the original twenty-four students

to regular class, while the control classes returned none out of a possible
twenty-four.

Conclusions

The original hypothesis of the project was that a high percentage of
children from an economically depressed area placed into Educable Mentally Retarded
classes are labeled mentally retardcd for socio-environmental reasons, and
that Ahese children are capable of acquiring basic skills given a learning
environment (based on precision teaching) which maximizes pupil performance.
The project results empirically confirmed the hypothesis.

r.
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Introduction

More than half the children described as having special learning or
behavior problems are classified as mentally retarded. Unless these
children receive effective instruction, they become an increased financial
burden to society. It goes without saying that the personal damage the children
endure as a result of ineffective education is as serious a concern
as the financial burden.

Research shows that children classified as mentally retarded do develop
academic skills if the skills are specifically taught them (Kirk, 1964).
Skill development has been most effectively taught to the mentally
retarded child through procedures which utilized systematic instructional
materials based on scientific principles of instruction (Frey, 1961; Haring &
.Phillipst1971, in press, Birnbrauer, Wolf, Kidder, & Tagu'e,. 1965).

The investigators of this project were influenced by research on error-
less learning, by scientific principles of instruction, and by their 1968
summer experience with culturally disadvantaged children, to believe that a
population of children identified as mentally retarded and living in a

'disadvantaged area could be taught reading and math'skills at grade level
or above.

Two overall objectives were to be accomplished. The first major
objective of the project was to extend the principles of instruction to
promote better management of the educational problems mentally retarded
children present. The second ubjective was to devclop an effective and
replicable reading and tdath program for mentally retarded children
which would incorporate principles of instruction and errorless learning
procedures in order to maximize pupil performance.

This report describes and provides the rationale for teacher development
of curriculum materials, classroom organization, and measuring and charting
of academic behaviors. Replication of the materials described and proper
implenientation of the procedures will enable a teacher to create a class-
room envir=onment in which continuous feedback and assessment of individual
learning can'be integrated int., an effective teaching routine.

Instructional Procedures

Data Collection Procedures

Continuous measurement enables the teacher to effectively monitor student
performance on a day-to-day basis, and this monitoring must he continuous if
individual needs are to be met. A crucial advantage of continuous measurement
iS'that'it gives the teacher basic information on child performance which is

,

necessary to effectively change that child's instructional program. Another
advantage is that continuous measurement enables the educator to be accountable
for what is occurring in his classroom. In addition to promoting better instruc-
tion, continuous data also serve as useful tools for explaining to others the
rationale for classroom procedures.

4



The three tools a teacher must learn to use for taking continuous data in
the classroom are the plan sheet, the event sheet, and the six-cycle graph.

The plan sheet (Figure 1) is used as a tool for the development
of lesson or teaching plans. The important function of the plan sheet
is that it forces the teacher to sort out and systematically organize
instructional procedures into specific learning processes which will be of
most value to each individual student (Martin & Hulten, 1970).

The event sheet is used in the classroom for the actual recording of
collected data. An event sheet packet containing name, date, and curricular
programming was placed on each student's desk before each instructional day
(Figures 2a and 2b). The event sheet represents some aspects of the
child's behavior over a period of time, and in this project the behaviors
generally recorded were academic correct and error responses. There are five
sheets contained in each event sheet packet. Each event sheet packet repre-
sents one day, each sheet of the packet represents one hour, and each line
on the sheet represents one minute (Mingo, 1970).

The collected data were recorded on six-cycle semi-log graph paper,
(Figure 3) especially designed for recording defined movement cycles
(Hulten & Kunzelmann, 1970).

Charting Procedures and Conventions

The essential materials for plotting the rates of observed behaviors are
chart paper (six-cycle semi-log graph paper was used on the Tacoma project),
a sharp pencil, a rate plotter, and a tool for making plots (a template).
(Figure 4)

Six-cycle semi-logarithmic chart paper is produced by the Behavior
Research Company, Box 3351, Kansas City, Kansas 66103. On the bottom of
each sheet are places for listing the name of the person whose behavior is
being charted, the name of the teacher, and the movement cycle (write letters,
say words, etc.) which is being charted. The vertical sequence of numerals
on the left-hand side o; the page indicates the number of movements per
minute, the horizontal sequence across the bottom of the page represents
successive calendar days, and across the top are listed letters (M, W, F)
to indicate days of the week. (Figure 5)

When plotting large amounts of data, the process of dividing the move-
ments by time is time consuming. Much of this time can be saved by
using the rate plotter (Figure4), a transparent plastic strip which
functions as a slide rule (Hulten & Kunzelmann, 1970). When using
the rate plotter one locates the number of movements (the dividend) on the
graph paper, and then aligns the number of minutes (the divisor) with the
dividend. The rate plot (quotient) is then located on the graph paper across
from where it says "Plot Here" on the rate plotter. To summarize,
the three steps for using the rate plotter are:

5
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Figure 2a

The one-hour Event Sheet
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Figure 3

Blank Six-cycle Graph Paper
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a. Locate the dividend (the number of responses) on the graph paper.
b. Align the divisor (amount of time) on the rate plotter with (a).
c. Plot the quotient (the rate per minute) on the graph paper to

the left of the "l" on tie rate plotter.

Both correct ani error rates of the academic behaviors measured on
the Tacoma Project were charted. In order to distinguish between the two
plots for the same day different symbols were adopted to identify corrects
and errors differentially. Solid circles were used to represent corrects
and solid triangles were used to represent errors. These circles and tri-
angles were made with the aid of a plastic template (Figure 4).

The edge of the temolatl was used to indicate on the graph where phase
changes were made. A phase change occurs whenever environmental conditions
(curriculum, reinfor(;:me.A, etc.) are manipulated to effect a change in
student performance. To indicate the phase change a vertical line is drawn
between the last day of the previous phase and the first day of the new
phase. The horizontal portion (Fignre 5) continues far enough to
allow a brief description of the change to be written in.

Another solid line commonly found on graphs is the horizontal Record
Floor line. The value of this line, when one plots a group of data points,
is that it provides a handy reference point for determining when zero errors
are occurring. The Record Floor line's function is to indicate where the
minimum rate, ocher thwi .:ero, for a given period is located. Any
plot below this line, tier, represents zero rate (Figure 5). Record
Floor is computrq: by ri:viling the length of the observation period into the
numeral I. Th-,s. f7,s;u1..: is:

R.F. = 1

MinJtes observation

Example: in ; 30-minute period the record floor would be:

R.F. = 1

?TO

R.F. = .033

Graphing rates r1F r:-Corc-.:e 00 scmi-log graph paper results in many
Record Floors being belay the ":" m-:vement-per-m!nute line (Figure 5).
In such cases rates uhich are plotted below the "I" movement-per-minute
line are expressed as doei,.n13 and can be misleading if read in the standard
fashion. For instance, if .4 movemc3ts per minute is read as "four tenths
of a movement 'er minute," the Irformation is very vague. However, if
it is interpreted as "four mvlments every ten minutes," then the meaning is
muth clearer; it is easier to imagine a student doing four math problems
every ten minutes than it is to imagine him doing four-tenths of a problem
every one minute. This method of reading rates below the "1" movement-per-
minute line is especially helpful when one reads very low rates such as
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.05 which make little sense when read as "five hundredths of a movement
per minute.", When read as "5 movements every hundred minutes," however, the
meaning is quite clear.

Tea.:..;,er Training

Teacher training began two weeks before the school year with each teacher
receiving a packet of materials from the Experimental Education Unit. Most
of the first week was spent going over the materials dealing with the plan
sheet, the event sheet, and graphing, with some time spent on evaluation and
selection of probe materials. During the second week teachers observed
classrooms at the Experimental Education Unit where those techniques and'
materials are in use. Training the teachers in the use of the probes (see
probe section) included a discussion of the rationale for the probing
process, the presentation procedure, the data collection procedure and the
scoring criteria.

Classroom Schedule

Preparation of the daily event sheets'for one classroom (12 students)
took, on the average, approximately,one hour of teacher time and,was generally
accomplished prior to, or immediately following, the studentsYdaily instruction.
The classroom instructional schedule was organized as follows:''

1_

8:30 - 9:30 - Regular classroom teacher conducted traditional business- -
lunch count, attendance count, etc.

9:30 - 10:00 Each class was divided into two groups of equal size. Group
One worked on Distar Reading (Group Say-sounds); Group Two
worked on Suppas Math (Write-numbers). Assignment to groups
was determined by the student's placement in the Distar Book.
One teacher was assigned to each group.

10:00 - 10-:30 ;-, Recess. Supervised by the school staff in order to release
Project teaciers for the task of calculating Distar responses
for graphing.

--The'9:30 groups switched tasks.

mod,;,-; 1%30 - Both groups were in Distar Reading (Write-letters, Say-sounds).
"' While one teacher made Write-letter contacts,

P' 'lci the other teacher took ona-minute Say-ietter, and Say-sound
' i samples (see Appendix). During this time the students sat

in a circle (facing out) to providl easy access for the teacher
:II making Write-letter contacts (Figure 6).

11:30 - 12:30 - Lunch. Teachers utilized the lunch period for filling out
;1) event sheets, checking point totals, pianning.activities,

and discussing program changes.

13



12:30 - 1:00 - Sullivan Programmed Reading (all students).

1:00 - 1:30 - Distar Reading Penmanship Program. Students who had completed
Distar A and B bo-gcs continued working in Sullivan Programmed

Reading.

1:30 - 2:00 - Suppes Math (all students).

2:00 - 2:15 - Recess.

2:15 - 2:45 - SRA 3asic Reading Series (all students)

2:45 - 3:00 - Clean-up and dismissal.

ClassrooM Arrangement

One section of each experimental classroom was set aside for activities the
students had earned. That is, a student who earned, say, 5 points in math or
reading could convert those points into 5 minutes of an activity of his_ choice- -
arts and crafts, games, etc.--in the "play" area. The other section of the
claSsroom--the academic section--was divided into two parts to allow for large-
grouli'and small-group instruction. In the'latge-group area, the deski''Were placed

in a circle with the students facing out. This arrangement facilitated teacher-
student contact when the teacher corrected programmed materials and it tended
to minimize student interaction. A round table was used for small-group
Instruction -- Distar and SRA groups (Figure 6).

Presentation Procedur-s--Reading

Distar Reading

The class schedule was organized to place emphasis on reading and math.
The initial basic reading program for students lacking letter recognition
skills was Listar. All students lacking letter recognition skills, as
determined by the probing procedure, began in Distar book A with the letter
M. The classes were divided into two croups in order to facilitate the Distar
presentation. Each group received thirty minutes of instruction during the
Group Say-sound period. Each student gave say samples for letter recognition
(Say-letters) and sound recogn:ticn (Say-sounds). Teachers recorded' correct

and error responses on a se,1rat data sheet (Figure 7), and taker, transferred
them to `'se event sheet. ar.eqnt of time for each sample varied; thus

'there is'a "floating floor" for the Distar Group Say-sounds graph (Appendix).
The students were allowed to MCV3 through the: material in the Distar books
.(A, II, and C) according to their ability to meet the following criterion for
any block of material: three consecutive days of errorless performance on
group Say-sounds, on group Say-letters, and on individual Say-sounds.
Following completion of Distar Book 3, students were dropped from the
afternoon Distar.Penmanship Program and ware moved into the Sullivan Write-
letters program in Books Pre-1A, IA, or 1 depending on their performance
on the Sullivan Probes (See Probing Procedures).
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A token reinforcement system was utilized during the Distar Group Say-
sounds period for the purposes of obtaining and maintaining student attention.
The tokens were multi-colored plastic chips, each one redeemable at the end
of the 30-minute period for a point. The number of points a student earned
was entered on the event sheet, and during certain periods of the day the
points could be "cashed in" for free time at the rate of 1 point for 1 minute.

Presentation procedures and the sequence of material closely followed the
format of the Distar Reading Program with some minor changes made to facilitate
continuous measurement (the use of stop watches, recording of responses) and
utilization of the token system. The daily Distar session began when the
students were seated quietly at the study table. Then, using the Distar
Instruction Book (A, B, or C), a recording sheet (Figure 7), and stop
watches (one for each child), the teacher provided the verbal stimulus
indicated in the book and the children made either individual or group res0Onses
as indicated by the teacher. The teacher started the individual student's
stop watch at the completion of every stimulus given to him and stopped
the watch following the student's response. The teacher then recorded the student's
response in the appropriate column (correct--error) on the recording sheet
(Figure 7). At the end of every session each student's place in the book
was marked with a color-coded chip, and his correct and error responses Weri
totaled and entered on the event sheet along with the total response time f'",,
indicated on hiS stop watch.

The Distar 'Group Say-sounds period was held in two groups in order to
facilitate instruction. During the Distar Write-letter period, the class
initially participated as one group, the students seated in a circle facing
out (Figure 6). However, as students completed the alphabet they
formed a new group (SRA Lab 1) at the back of the room. During the
Distar Write-letter period all students began with the first letter
of the Distar Sequence (M) and added one additional letter as soon
as they mastered the ones they were working on. Mastery, as mentioned
before, was defined 'as three consecutive errorless periods on three
measurements: individual Say-sounds, individual Say-letters, and group
Say-sounds. Following the addition of the first four letters (m, d,

s, a) the 'teachers determined that most of the students could handle
a larger addition of new letters. Subsequently, four new letters (as presented
in the Distar Curriculum Guide) were added following the student's mastery
of all previously presented letters.

The Write-letter work sheets were designed to show the stimulus for
each'letter on the left-hand column. Four pages were attached for student
responies. Page one had one line of sample responses and one line of
trace responses. to be made by the student. Beginning on page two the
students had three review pages of all previously presented letters (see
Response Packet--Appendix). Following mastery of the first
four letters'the students received packets to work on for the next tour
new letters. At the beginning of the period, after students were seated
quietly, the teacher provided them with Write-letter Packets. Each student
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wrote the responses indicated by the teaching frame; after completing
each line he raised his hand and the teacher corrected that line and recorded
the correct and error responses in the corresponding time slot on the event

sheet. The student erased all errors and repeated those responses until they

were correct.

In conjunction with the Write-letter period, the teacher took one-minute
samples of Say-sounds and Say-letters from each child using a stop watch and
a double bank-counter (Figure 8). The teacher presented a Stimulus Sheet
containing.only the letters the child was working on (see Appendix), and the
student pointed to each letter and said the name, or sound, of that stimulus

letter. The teacher then recorded correct and error responses on the student's
event sheet. (See Appendix, Distar Say-sound and Say-letter Sample Plan Sheets).

Sullivan Reading

The Distar Reading Program was chosen as the primary tool for teaching
the initial 'ii.eps.of reading because of its emphasis on the beginning sounds

and the blending,process. , Sullivan Pro rammed Reading was chosen as a cowl
plement to the Distar Program because of its emphasis on sight words and student
involvement in the program, and because of its easy adaptability to measuring
techniques. A student's placement in the Sullivan Reading Program was
determined by hit,performance in Distar (completion of Book A) and on the
Sulliivan Probes (see probes secticn). When working in a Sullivan book the
student was required to stop at the end of each page and raise his hand so
that the teacher could correct the completed page and record correct and
error responses on the student's event sheet. The student then read aloud

to the teacher those fremes in which errors occurred. Corrections were made

by the student and checked by the teacher. At the end of each period

the last frame was dated and the book was put in the student's desk. (See

Appendix, Sullivan Sample Plan Sheet).

Duringthe Sullivan Reading period ore teacher worked with students on
Write-letter exercises while the other teacher took one-minute oral reading
samples.

SRA Reading Lab

The,SRA,Reading Lab IA was used with those children who had completed Book C
of the Distar Reading program. Students in the SRA program, as in Distar
group Say-sounds, worked in two sections. During section 1 the students (44)
assembled at the back table and each child first read a passage silently and
then orally read one-minute samples of it to the teacher. The passages were
from the- lab booklets that students were working on during Section 2. TelOcrs
took the oneeminute oral reeding seoples daily for each child, and recorded
the number of words read on a double bank counter. The correct and error
scores were then transferred to the event sheet. Correct responses were
defined as appropriate phonetic imitations of the stimulus words; error
responses were inaccurate phonetic imitations and repeated words. During
Section 2, the Write-letters period of SRA Reading Lab, the teachers
gave each child the work booklet from the level he was then working in.

Is
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The teacher instructed the st4dent to "read to yourself the story that
is on the front of this booklet. After you have read the story, raise
your hand. Then I will start you on the questions." (See Appendix, SRA
Sample Plan Sheet). For the questions, the teacher gave the child his
Response Marking Sheet (see sample in Appendix) on which he responded
to the questions on the back of the lab booklet. He was instructed to
raise his hand when he completed the answers and the teacher would then
correct his work with him. The teacher went over the error responses
with the student and instructed him to "correct your errors, then raise
your hand to call me." At the end of the period the total numbers of
correct and error responses were recorded on the student's event sheet
(Figure 9).

SRA Basic Reading Series

During the afternoon reading period (2:15-2:45) the SRA Basic Reading
Series was used to develop silent reading and comprehension skills. The

series begins with Book A and each book has an accompanying workbook. All

students began in Book A and proceeded as far as they could go through
the series, which ends with Book F. This reading period was divided
into two fifteen-minute periods. For the first fifteen minutes all students
read silently; one teacher took one-minute oral reading samples from each student
while the other teacher gave assistance to the other students. During the

second fifteen minutes the students made responses in their workbooks, raising
their hands after two pages to request teacher correction. After the teacher

corrected the pages he recorded the correct and error responses on the event
sheet.

Presentation Procedures--Math

Suppes and Sullivan Math

Patrick Suppes' Sets and Numbers series, published by Singer/Random
House, was the foundation for the math program. Supplementary materials were
drawn from Sullivan's Programmed Math Series (Book 4-Multiplication, Book 5-
Division), and from teacher-made Basic Facts Sheets-Multiplication. The Suppes

math series was chosen because it provided comprehensive coverage of both
traditional and new math skills, it lent itself to continuous measurement, and
it was being used by the elementary schools of the Tacoma School District.
The procedures for responding to the Suppes math material were the same as

those used for the Sullivan programmed reading materials. Numerals, rather

than letters written by the student, were used to determine a student's rate
of correct and error responses. Following the completion of Suppes Books K, 1,

and 2, students were placed in Sullivan Book 4-Multiplication. Presentation

procedures for this series were identical to those used with Suppes. Be-

ginning with Sullivan Book 4, teachers began taking one-minute oral samples
from students on the basic-math facts in multiplication only (see sample
in Appendix). In addition, fifteen minutes of the 8:30-9:30 period were
set aside for students working in Suppes Book 2 to write the basic multiplication
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facts. During this time the teacher presented multiplication sheets
to a student and set a timer for fifteen minutes with instructions for
the student to complete as many problems as he could before the timer

rang. The student's correct and incorrect responses were subsequently

graphed on the six-cycle graph paper.

Academic Materials--Placement

Baseline Measurement Conditions

The first experimental condition in this program involved taking baseline

measurements and it consisted of two phases. During Phase 1, academic
stimulus probes were administered to each child so that his academic
skill levels in the Suppes Math Program and the Sullivan Programmed Reading

Series could be determined. Tne probes were made up of items drawn from

the material in these programs. No teaching was allowed during the
Phase 1 condition, and the child was given no reinforcement--teacher social

approval or disapproval. Probes were not corrected during the day so that

the students were not aware of their correct and error responses.

In Baseline Measurement Phase II, the students were placed in the
Suppes and Sullivan Programs according to their. performance on the

probes. The individual teacher-pupil contact initiations were held constant.
That is, the teacher intervened after a given number of responses in order to

minimize student errors. This was done by stamping the picture of a hand
with the word stop across it, and by using this picture to cue the child
after a specific number of responses determined by the teacher prior

to the child's placement in a book. The hand cued the student to raise

his hand. The place in the book where the hand picture was used varied
according to where new skills were to be introduced, and at these points
the teacher had to teach the new skill before the child could continue.
Recording procedures called for the teacher to correct responses on each
contact, and to enter the correct and error responses on the event sheet.
The program time on which correct and error response rates were calculated
was the time during which the child had actually made responses. The

time during which teachers initiated contacts was calculated as off-
program rime and was not considered when calculating the student's rate
of responding. Baseline measurement Phase II continued for at least five

days, after which time trend lines were analyzed; if correct and error
responses had stabilized, the program was maintained. If trends were
unacceptable, changes were mad-, (see Trend Analysis).

Probes

The rationale for the probing procedure is that, theoretically, the best
way to determine student placement in academic material is to sample
student responses to that material. Decisions about such questions as
how large a sample to use, and what percentage of correct responses determines
book placement, are arbitrary, and they depend upon such factors as teacher
philosophy and the time and materials available. In this program every

tenth page from the instructional materials was used for probes, and
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a student's book placement was at the point in the material where he
began to show an error ,'ate of 5%.

The probes were comptled from Suppes and Sullivan material and were
administered at thebeginning and end of the school year. One hour a day
for three days of the first=week of school was set aside for.probes7-a,half
hour for reading and a hale hour for math. The students were instemctsd,
to respond to every question and told that no teacher aid would be given.
A timer was set for thirty minutes, and when it rang the probes were,
collected and stored for later correction and evaluation:

StudtinttABook Placement
e

1. Aletar Reading -.All students were administered an alphehet recogni-
tion, wrjiiiiiiiiirilY171g test to determine their placement in Book A or I) of
theetinalr series. Book C focuses on blending and all students were required
to.prebress through it before beginning the SRA Reading lab.

2. Sullivan Reading - Book placement in the Sullivan program was deter-
mined by theleint at which the student made 5% errors on the Sullivan reading
probes. if 5% errors occurred in the middle of a boo*, a student wai started
atilthe beginning of that book in order to simplify administrative procedures.

(In,
:J1

3. SRA Readinv Lab - All students began at the beginning of, thejlab kit
and proceeded through the material at their own rate.

4. SRA Reading Series - All students began in Book A and proceeded through
additional books at their own pace.

5. Suppes Math - Book placement in Suppes was determined by the point
at which the student began making 5% errors on the math probes.

7 N

Student Evaluation Procedures

Group Evaluation
ril.,

4, iThe Wide RangeAchievement Test was used for pre-post evalyation.Of the
experimental and control classes, and was administered before intervention
procedures in thejall and again in the spring after termination,of the project.
Two important indicators gained from the WRAT test are: the student's mean
percentile of change.in classroom ranking from the pre -test to the posttest,
and the student's mean grade change from pre-test to posttest.

An evaluation of these mean changes provided information concerning the
'd" change in performance in terms of grade level and percentile rank. This

information indicates that while the experimental classes were makingj,
significant grade change (more than one year's growth during the school
year), the control classes made less than half a year's growth or grade
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change during the school year (see Results sectian). That these changes
were attributable to instructional procedures and. not to innate student
abilities can be determined by comparing the intelligence scores (on .

Stanford-Binet tests) for the control and experimental classrooms, taken from
the placement tests administered by Tacoma Public School psychologists. The

results from these test scores show the experimental classes had a mean
seoeiof 72.3, while the control classes had a mean I. Q. score,of

769.0not,,aisLionificant difference.
od bh,

Individual Evaluation
-

if o
individual evaluation for students in the experimental group was a contin-

uous process and required daily charting of data. On FrAday.afternoons the
experimenters from '..'...e University of Washington analyzed the week's data-and

-fo:,made rations for changes based on the trends ofc,those,data. For example,

iuwibe aftstudent;made a high rate of responses but..manyTerthosa-rtsponses:were
h ,arrors, the.eituation was often.cliagnosed as,a:program problem, and,a,change

to less difficult materials, or to individual instruction on a particular.con-
cept, solved the problem. It was important to identify such situations quickly
so that .the studentexperienced success in his academic endeavors. Other data
observatiltos showed that when &child's error rate .was stable'or,Oowly.rising,
and hts,correct response rate was on the decrease, an intervention wilth rein-
forcementsAelther adding points to the program, or enriching the,ac4edule)
was sufficient to reverse the correct trend (see Continuous measurement).
Daily individual assessments were not,made in the contn3t clawaoms.

i

Continuous Measurement
N )01, ;.) It, :11 ri#4! hui i, f. . , ,..ir

For effective student placement an4,continuous eiraluation701 ohetiAMCthe
program is meeting its objectives, the teacher needs feedback to let him know

"fleowlhiMstildents are)orogressing4 rflintagsmprnject the.majormOcd for test-
ing the effectivenetsc,of,students.!-IplatmmemPand subseqdent-prd§ressiyas,.to
examine their correct and error rates on a weekly basis.

Because measurement of behavfai.- provides essential information for
placement and for decision making on what actions will be mostafffective,in
enhancing continued learning, it has been suggested that "measurement of
behavior le the critical factor in teaching" (liering& PhiAlips, 1971, in press).

I .

,,,-Continuous measurement of academic performance is.greatly. enhanied if the .

mcademWmaterials used by students,are programmed or semi-programmed, for
'Almemtlnaterials are presented in a way which,requires active responding on the
part of the student, Active responses may.behdivAded into moyement cycles
(say sounds, write letters, write numerals, say words, etc.) which, when counted

,m,over-timei-are.readily plotted on six-cycle graph paper as rate of
performance. Other advantages of programmed instructionliare,that its step-by-
stepppresentation of material facilitates the analysisjo,fiproblems, it provides
immediate feedback, and it allows far- self- pacing by,tihe.student.

,r r;,1
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Taking continuous measurement involves several distinct and neceitary
steps. First, terminal behaviors must be established so that a child's
OroOess towardthose objectives can be determined. in'fhis-program; for
example, a terminalobjective in readinviviat3/4that a student had to be
able to say thename and sound of all' the letters in Ditar Books A and
.813before he bdgah'werk'in the SRA Reeding Lab. The second step is to
tikifbaseline.'date '(the initial measyr'imentfef a behavior) sd that later
manipUlations of vartablesiOaterialll time spent working on materials,
reinforcementi, elf.) can 'be,anielyieefot their effectiveness. The thlr4
step it to deterntine what reitiforceft Will be effective.. After takingi''!
bShc iii dateind analyzinethe child'ii'iresponses, the teacher must evedate
how the am Pi porferlaintand then .determine what changes or manipulatfons
(curricular-fhangetend/er reinforcing contingenciasYwril'best elicit accurate
and efficient responding from the child. Finally theteacher mUst evaluate
the effectiveness of the manipulation which occurred following baseline.
POY'ltas reatinlit is ImPetative that-only one:cdnditton eta time be
changidrotherWite, 1 is"iMpetsibleft.evaluate whether a given manipulated
vaiolablvias the deterntining4acterN!4i any,perfOrmante change. If this
procedureit'folloWed it it pokflblerafter seVeral sesiotis, to compare
the-ntudentat.baseline response!rate'data with.the'nem response eato-and.then
to evalkree the effect 'Of 'the dhange introduded into.thelearning.environment.

Contincidei'mea46eement based on.etsponse rate "enables the eether to make
coMOirttons of'perfOmancefor the salogindiVidual-avdifferent,ttmet4' ),
regetdits* of the.YestiOnse period as long as the responses ore comparable"
(Marini g:Phillipe,11Min press). 'The value of this' is that instruction.
Is truly inctividuallte4 for the chils progress it being Compared only'
to hit.oWn past perfeeMance. " 13'-'

1
ContfnuoUshWasueeeeneai a Diagnostic Tool

ol

The printai.*funetionof any educational diagnostic tool i'ito

the teacher.in designing en educational' prOgram.Which'witl meetIthe need*
"Orthe individual ttudent(haring 6.Lovitt, 190, p. 36). SeVtedt'asOcts
-of,..dontinuous measurettenelliake!thisidiagnostic tooliparticularly .

suited to achieving that goal. The first is direct assessment of obsetvable
behaviors, a procedure that permits the teacher to immediately and relevantly
program instructional materials in aunctional'setting2'..:The seCondY,
diagnostic characteristic of continuous measurement is reliability.
Sinte'lhe measurements ate' Made well en extended 'time period ind'inVolve
modriValuations, the Oportunity ftlf.'behaviorto stabilize is'inhei.ent
fNPthe prefecture. The third diagnotttcally sound characteristic of '

1.1"

cOntinuoui Measurement is validity 4 because continuous measurement t-ci

is tAin'on day-to-day activities'it provides performandeinformitionw'
concerning discrete tasks; this is the type of informetiona teachit
requires in order to design individually relevant programs.

I I t'l ; i

v I ;10 , .01 CI I
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:

Rationale 'for 'Rate --,
I, d.

. I Throughout' this ;program; rate'(of movements-per-minute) was the. unit
of measureient 'and't II was always cftulateci for both' correct and
error esp'ons'es: Rate ;was uged because it best enables the teacher 'tot
interpret the threecritircal,diimerilons of a pilpil's academic' performance:

Freqe.ien* '-'howitnany eight and wrong :answers; ,(b) Quality whbtAthe
correct to error ratio 1 s;. and - (c) Time - how, .long ,tic took to. perform ft
thetash.:" (Lovitt; Sthaaf, S, Eaton, 1970, p. ,18) Cdrrect and .-,..
error rates give the teacher all !three of these pieces' of information...,

- ''Foryinttance,..irate tells the teacher therequency of responses, and the
P' thee needed to do them..'. In addition, wheniboth correctand error rates .1

.; 'are taken the- teacher. is provided with al tivir a ratio or percentage -:-
'''measure for 'comparing the :two. . I Or.

its ,1
ithe' two-necessary elements 4then one uses rate'as.aibaste,measurement

.Jatiertmovement cyclegrandvtime. Movement cycles are behaviors perforrrtb
mancoliwhict have threedistinguishing characteristics.:1, Fitst,theycare
actions which haiie a,dif Init. beginning and end; second; they are t.
actions' whichre*Irepeatmibleil iend/thi rd, they are ':.wh ith are ;under
the students It. tmintrol Moveisent ;Cycle. Is a specific ;act iein which
can be counted. The task for educators who wish to measure rate is
to _separateacademicirierformances.. .19to2besic i ts which start.and
stop. Examples 'Of bsome bas c 'Movemen t °idles 'are: say, 'word4, say, :1 etter ;
say number, write letter, write number, etc. however,- -count ing movement
eyelet *Wi thout 'record ine the time' i in which' !they occurred MOO I d .y laid
very 1 Ittl ef. useful 1 nforma t For example, if Ron writes 50, :words
correctly and Doug writes 200 words correctly_ it.wouldisuperficially
appear that Doug is four times better at word-writing than Ron. however,
if Doug wrote his 200 words in.; twentrmiutee and Ron wrotet-hts.:50omords
in five minutes, then they were both writing at a rate of 10 words per
mintate..,;The fact that the:movement cyble:ls enderWstuderitis control
means thatithe teacher tan,'through manipulation of environments; .

4 Contingencies*which will depend the student's behavior, heipiithe 'Student
ma 1 nta in , increase, orldecrease the rata: latwiwh ch he performs, the behavior

oldbeingseoUntedi.

Evaltraton Procedures: TrendlAnalysis ; .

I
.1 4

yj I . c , , !,, I .. f f 0

s of trend, line was used for.:evaluating allaplotted data in I ;
this program. The procedure fornestablishing. trend lines 1st as follows:tr.
For anyliven: group of data ploti., one must divide the data..3ototwocequal
parts,tand then find thi'median., end midriiddle point, of.: each halftai f These
two° points are then connected L., One finds, the median point by counting e

from thertop or bottom to: the center ;horizontal position of,the,ciata,.,.0

The mid-middle point is located by counting from each side to the
center vertical position of the data (Figure 10). The interpretive
information yielded by a trend line is basically descriptive--it tells
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you whether the student's performance is decreasing or increasing
or whether it is holding constant. This information gives the teacher
a sensitive indicator of a student's past and present performance rates,
and enables him to make sound decisions on curriculum material or reinfercemmet
changes in the student's program.

When the experimenters in this program analyzed trend line direction
and made phase change decisions based on that analysis, they followed the
general, rule-of-thumb guidelines shown in Figure 11.

Close analysis of trend line. acceleration (i.e., movement, either up
or down) can be a sensitive indicator of stAent performance, and one
of the tools utilized by the experimenters to determine trend acceleration
(positive or negative) was the Acceleration Finder, a clear plastic
strip produced by Behavior Research Company (Figure 12). To determine
positive acceleration (up) the Acceleration Finder is placed on the
graph so that its XI point covers the median-midpoint of one side of
the data (Figure 13 ). To determine negative acceleration (down) the
Acceleration Finder is placed identically but the plastic strip is
turned over (Figure 14).

After the Acceleration Finder is correctly placed on the data, it is read'
by following the line which covers the trend line to the arrow head and then
reading that figure. Positive acceleration is indicated with an (X) before the
number while negative acceleration is indicated with a (4-) symbol. Such an
analysis of performance calls for a minimum of five data plots and can be the
basis for making phase changes. But the analysis of the effects of phase
changes calls for a comparison of pre-phase change trends with post-phase change
trends. On the Tacoma Project these comparisons were made on the Quarterly
Report forms and included a description of Median, Trend, and Range (Figure 15).

Comparisons of pre- and post-phase change trend lines tell the educator
how much effect a given phase change had on a student's performance over time.
When using trend lines a comparison of pre-phase change projected medians with
post-phase change actual medians provides the answer. For example,
if a trend line had a X1.5 positive acceleration for a three-week
period, the median each week would increase In the following manner.
Putting the median of the first week's data at 1.7 movements/per
minutes/per day (for a beginning point), then the second week's median
would be (1.7 x 1.5) or 2.55, and the third week's (2.55 x 1.5) or 3.8.
A projection of this trend into a fourth, fifth, and sixth week would yield
the following medians: fourth week (3.8 x 1.5) or 5.7, fifth week (5.7
x 1.5) or,8.5, sixth week (8.5 x 1.5) or 12.7. However, if a phase change
had been instituted following the third week, and three additional weeks'
data were collected with a first week median of 2.0 and a x3.5 positive
acceleration trend line, the fifth and sixth week medians would be as
follows: ,fifth week, that is, the second week of phase change (2x 3.5)
or 7.0; sixth week, the third week of phase change, (7.0 x 3.5) or 24.5
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Flyure 11
Rule -of -thumb guidelines fc.r implementing phase changes

Trend Direction

1. Correct rate acceleration
with error rate

accelerating.

2. Correct rate acceleration
with error rate deceler-
ating.

3. Correct rate acceleration
with error rate holding
constant.

4. Correct rate holding
constant, with error
rate accelerating.

5. Correct rate holding
constant, with error rate
decelerating.

6. Correct rate holding con-
stant, with error rate
holding constant.

7. Correct rate decelerating
with error rate acceler-
ating.

8. Correct rate decelerating
with error rate decelerating.

9. Correct rate decelerating,
with error rate holding
constant.

*
Chart line direction

*1

AV.

Possible Prugram Change

1. No change would be initiated for one week
unless one of two things occurred: 1) cor-

rect rate decelerated or 2) error rate main-
tained acceleration.' See 1 4 for type of

change to make.

2. No change.

3. No change.

. A cost response contingency (points are
subtracted for too many errors) constructed
for error rates.

Depending on the desired rates of both dimen-
sions (correct and error), the correct rate
reinforcement schedule might be enriched,

while error rates might be ignored.

Five possible treatment alternatives can be

considered; 1) lower teacher contact
schedule, 2) additional practice, 3) place-
ment in lower program, 4) enriched rein-
forcement schedule for correct responding,
5) combination of all.
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Figure 12

Trend Line Acceleration Finder
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Figure 15

Summary Chart of Phase Charge Effects

Sample

Rules: 1. Same signs (x or +) are divided.
2. Different signs (x,-t or 4-,x) are multiplied

Rate Description

Median Trend Range
Per Per

Week Cond.

C #.5-* c): / C t toshs

E ET. E /4 to /3

Effect Description

Median

Cg,0

E

Trend
Per

Week

x
Ct 1,C

E:

Range
Per

Cond..

Crito

Median Trend Range

Change

,x
,..x. ,

L1.//m/, 4.443mfm,
wk wk

.1E t.'s to Esx3.gmbli, EII.imim/

wk wk

MO
Median Trend Range Median Trend Range

Per Per
Week Cond.

C S. c: c. to! mlk CtImivrex

E.12_ Eli, E to .3 ElAm/m,/ Et43mirry
wk

Change

Range Changc
Not Calculated!1
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(Figare16)L Yhe ralatiOnshTp!*etween the projected trend line and the
actual trend line, can be analyzed by dividing the smaller trend acceleration
number (x1.5) Into -thelarget 03.5), i.e., x3.5/x1.5 or x2.33. This is the
deviation of the post-phase change trend Tine from the projected pre-phase
cnangetiend line.

,,rie .1 , =, ."1,

Phase chanqa effects were summarized quarterly on the Tacoma Project and
recorded ontRe'Classroomlwartirly Report forms developed,at the Experimental
EducaticIA Unit Iriguii 15).

Contingency Management
' ,1:,

. .

AfierbiSefine 'data.haVe.been collected, trend lines have been analyzed,
and the 'deciltaisto thange thaterials or establish ..sequences for responses
has been reached, the teacher who is using a token .inforcement system
is then faced with the problem of determining payoff schedules and establishing
item costs. A haphazard establishment of payoff ratios and costs ..tan'lead
to situations in which some students are never earning enough. pants to
buy items, while other students are able to deplete the istore" within
a day or two. To prevent such occurrences, and to provide a situation
which the students consider equitable, the expetimenters used the following
formulas for establishiAg'peinv4arnieg ratios and for determining prices
for, reinforcement items:
)0

;

I

1. Establishing Point-Earning Ratios
a = The Subject's mean rate (movements-per-minute)
b = Total sessiontiMe '

c = The ekinkted number of responses -per session, or (a) times' (b)

The humbe+bf fittruiWimaVallable as a consequence
''e o'Rit16,"or114-41V1ded by'(d)' 4

'''tifiiiiiplepupilis''Mean4ate of respandiAg in a session'of ten
''" mminutes is': fifty.' The numberjof minutes available at,- 1, .

r.6 consequehie is 20.

'

1149f
'b =041SessTOM time = 10

AV 't0 = 500 responses
d = Time available = 20 1.

e = Divide 500 by 20 = 25:1
;'c )(1,11,.";,(-;,

11
4 ,

'if the Subject earns one 'point for every 25 responses, and Hi point equals 1

minute Of ftee't4Me, the Subject has earned enough :to pay for the free time.
ir;1

. :(; p .';.

n101JF,Ji" kel .

. . ,
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2. Determining cost .value,,pr number,of,points, required to "purchase"

aratea...,: ,r1 f-;:' o, %,- 4.

a' Tke Subject's mean rate (movements-per-minute) 1. '4. '.0

.

b = Theaverage,session time J ,, -v,i .f,j.,

c = The expected number of responses per session, or (a) times,Ab)
d = The minimum number of sessions you want the Subject to work before

U, he is ahle,to "purchase" the desired consequence.
,.:, ,,i e ma The numb otof respqnses expected, or (c) times 1.(4)11

,:.;..

f = The ratio desired (e.g., 5:1, 10:1, see #1) to obtain item. Ai
g = Desired "cost" of the item, or (e) divided by (f).

,.t.,, fl . lit

Example: The Subject's mean rate ii-50, the session time is 10
,k ., minutes, the number of sessions before payoff is 10, and

. the desired ratio has beendetermined through using
formula 1 to be 10:1

Solution:
a = MeanAlate:1= 50

b = Session.time = 10

, ,,r1 .

c PI 50 tinier ,IQ = 500, . ,Jn daui, ,0

d = Number of;sessionv=,10 r,,, ,"!,f )

Si 0 e,in Number of responses* times d) = 5,000
f = Desired ratio = 10:1
g = 5,000 divided by 10: The purchase price of the item should be

500 points. i;

Reinforcement contingencies used in this program were usually free
flee andniteglis or games which were knqwn to be extremely interesting to the

students, such as c4r models. When a student pyrchased,free time, ,a timer

(set for the number of minutes purchased) waLpleceCen.his,,desk. The

student,thennwent,to6the p0,141ties area where,heeceqd engagelkAatever
activity)ha6chose,,,Wrives!building rnedels,.play,ing?pop,i, doing puzzles,
painting, listening to records (with a head set),,00.playing with a car

set. When the timer rang, the student immediately returned to his seat
for further academic work. Students were allowed to spend miptsJor time
only during those academic periods in which they were earning -points. The

cost for time always remained at the fixed ratio of.1 point for 1 minute,
and a student always determined how many poirktA.ofotikis.-t9g0 hp would spend
to buy time during a point-earning period. o J.,

. Di

When trend line analysis of a student's performance data indicates
the need Ifer a program.chansewtheyteacher has several cps rses of act ion

avabblia. Ale may manipulate:leaching preceduresi(contact4requency, etc.)
or the programed material, or he may manipulate the arranged event (those

happenings which arc contingent on a pupil's behavior). An arranged

event, for example, occurs when a pupil receives X number of points for
correctly solving X number of problems. An illustration of the contingency
management procedures used in this project is found in the following case
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study of one of the students. This study has been reported in the
April, 1971, issue of Educational Technology (Haring, 1971).

...Juanita was puton.a,fixed ratio schedule of token,reinforce-
ment contingent upon the number iifteslionses written'
Which were,correct the ftrst tithe. Por'ivery five correct
'written numbers Juanita recelifedOhe Point. One poiOt
equalled one minute of free time. ReceU for fifteen
minutes beginning at 10:30 a.m. cost twenty points.
Candy, jacks, and other small items could also be purchaied
by any member of the class at a predetermined point
valuer The teachers determined the ratio schedule. [Juanita]
determined how and for what her points would be used.
The'iliernative prograM Wthe child did not haVe points
to attend recess was Suppes Math....

During the [next] fourteen days [Juanita] was subject to a'
5:1 fixed ratio schedule contingent upon correct write
number responses...[her] pads* correct response was 1.5
responses per; minute. DUrliv,ibeaecondlphase'debeilline
Measurement riven she waij.woriiing:in a book, the mediai;
correct rate had hien 4_ correct responses per minute.
Althougb correct: reppOOte r44 during the : first fourteen

days ,of tbeiexperimental COPd0On ofifi.Xedfratie joker
reinfordemni showed slig11001tiveaOdeferatiOn,it6e
teachers determined thatfa,second experifilintal condition
should be instituted as an attempt to raise the median
level of correct responding...iTiberefAre, following the
fourteen days of baielinedatal one condition was changed.
The points necesrm,to buy recess were feduded to 10.
This ded, in fatti4alse the median 140 of COri4Cin
resirncling to 2.4 correct responses per minute. it
drameAlcally changed sf.dpe of the beit fitting s'trai'ght'

. .

line projected througHlthe next]. seventeen days' of
GI , yr

:ferOnt1434, :Codi* tOntici"Codes'
. -6 1.?:. (b - , ,

In order to keep track of the point- earning ratios and the teacheroni- (r.t' ;

contact tenedb.les for,eactl..atudent, a contingindy cbdiegiysteM'Waiused.

The code Wa-i'Placed'direitly-Under'theacideMic 'subject tttli'.6614heiivejit
sheet, enab1104:the i*Oidrielquickly.diterinine aetach Contact":
if tHe'itucl4WWWW"a OdInt,earnini Catfhgency,'and howiaany
he had earned. The number of points earned was calculated and entered
on the event sheet to the 'live of the'Correci cbltannIFlobre gri=

The cedes used on
System developed at the
and were interpreted in

the project were baied on the'tontIngeaWCoding
University of Viashington'ExPerimerital Education 'Unit
the following manner:
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4-
01. 500

.,v
1

9 .

'The 5 speci!le0:001-initiated contact.
The number undee15,1h this case,'10"is'written'vertically,
and means thae'the student must make 10 responses before

raising his bend:
. .

. :;

12.

. ., .rtr;..)

1;',W, interpreted the same.as in exiiple 11. ThalP
cater that the student must cOlitlete 1 page before

raising his hand.'

03. 514
16

0
'An this example the 5'ind 10 mean the same as In example 1.

following'the 5 Means that the teacheris giving'
pints to the child foeitierect response. The 6
under the l'tells'the teachei to give' the child l'point
foeeviry 6 correct rispenies, a611'achethile. 1.
'The'ls In this example tndfcateSilto the teacher that the

pup1TwilripecIfy how and wheW dueinga point-earning
session he Will cash in his eaenid points..

evIlesva:and Otscuse6W-.-
IC))

Test Selection and Adminitt'On: Wide Pante RchieveleftTesi
... ")11)

The Wag was aeieciid as the means forliaking a comsiar1iOnC9Vatrdents'
academic performance inithe,.experimental and cO!ntrol.cfasses. Detiemining

factors in the selection were the following: a) teit administration time is
short; b) no special skills are required for administration; c) both reading
and math are tested; and d) the test has been i4ndarillzekt..':JLIJ,.'1.

The WRAT WaS administered,tO all ctasies (expdfiental 'OW control)
,by-theextierhiekers during the week of dubber 15, 19/0, ii0eduring'
the week of May 20, 111t,follewing,pr9je4jermination. ihe test
was administered and,scored as directed.by "the WRAT histrucifoli'manual:'pm p.0).1 '

Results were compared on a Oassi60 basis airryielded ori-pOst

mean for each subjectaeea. The differences between thete means were-
determined and gave the mean growth (or lack of growth) in each subject

arefOor,aach claaarocim'Oppendlxg).
m-.3.:

,"!

; bra
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Results and interpretation

Each classroom's pre-post grade standing for each academic area
tested was determined by finding the class mean score (xi = pre-score,
i2 = post-score) on the WRAT. The tests were administered eight months apart. The
difference between these means (R2- R1) gives the number of months'
grade change (up or down) that the class made. According to this method,
if a class advanced eight months (.80) then the class had been advancing
academically one month for each month's work. The chart (Appendix E)
shows that the students in the McCarver classroom (as a group) advanced
1.40 (ten months + 4 months = 14 months), or 6 months (14-84) more
than was expected, in the subject of reading. By the same method
of calculation, the Edison I classroom regressed (as a group) by
one month (8-9= -1) over the same eight month period in the subject
of reading (Appendix E).

This chart also shows that in the subject of spelling there
is no significant difference between the experimental and control classes. In
light of the fact that spelling was not formally taught in the experimental
classes, it becomes even more clear how effective the experimental pro-
cedures were. It also indicates that very little transfer carried over
from reading, suggesting that if progress is desired in a specific
subject, then that particular subject will have to be taught in a structured
and emphasized manner.

A standard t test (Edwards, 1967) was used to evaluate the pre-test,post-
test differences between the control classes and the experimental classes
for both reading and math on the WRAT. The t test analysis was performed
on both the grade placement change, and the percentile change. Grade
placement change for the experimental classes for both reading and math
was significant at the .005 level. The percentile change for both
reading and math was significant at the .05 level (Figure 17).

Discussion

An evaluation of individual rate changes paired with the variables
of curriculum, time of day, and contingency management provides a sensitive
indicator of the effectiveness of instruction. Teachers need this information
for developing effective individual programs. Administrators, however,
need more gross group measurements in order to make their decisions. For
the administrator's purpose then, classroom comparisons with such tools
as the WRAT can provide the information necessary for determining what
type of instructional materials and methods are achieving the most effective
overall results.

A comparison of the experimental classes with the control classes
on the Tacoma Project by the method of mean growth shows that in grade
gain for reading, the experimental classes averaged 11 months gained
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Figure 17

WRAT Reading, WRAT Math

I a

Experimental Grade:Placement

a.

b.

T = 2.6533

df.=44

p< .005

c.

Experimental Grade Plicement

I = 3.4338

df.=44

p< .005

Experimental %ile change Experimental %ile change

T = 1.7016

df.= 42

p< .05

a

d.

T = 2.1129

df. =49
*
p.05

- .

a. Comparison of experimental and control class grade level gains in reading.

b. Comparison of experimental and con.irgl class percentile OA in reading.
r,

c. Comparison of experimental and febntro.1 class grade level gains in math.

d. Comparison, of experimental and control class percentile gains in math.



while the control classes averaged a26month decrease. In math the
experimental classes achieved a mean gain of 14 months. The control
classes made a mean gain of 2 months. From this information it is;easy
to see that the experimental classes made significantly more progress
in reading and math than did the control classrooms.

Evaluation of Suppes Math and Sullivan Reading Performance

Introduction i?'

,Selection, of Sullivan and Suppes was based on evidence (Haring et ai
1970 thatl the performance of children on these programs showed a refillilly small
error ratoJuon so, these two Pedgrams are atibeWonly a crude,approxi-
mation of the objective to achieve-An errorless program. An analysis of .

each chi id's performance by im.anepm.was carried out to examine the. rate
of error by book for each program. , :-

Computer analysis of the Project's data was made for the luppet
Math Program and for the Sullivan Reading Program. For comparative ,

purposes morning work. (a.m.) was analyzed separately from afternoon
work (p.m.), and baseline data (SuO#Ws) weri-analyzed separately-from
intervention data. Each student's' Correct aneerror rates were evaluated
by finding the mean, standard devUition, median, the minimum response
mode, and the maximum response mode (range). These measures were then
taken on the experimental classes as-i'droup.

Using the mean in conjunction with the standard deviation provides.a .

fairly accurate interpretation of where the data Oats arecioccurring
especially0 the standard deviation is a relatively low;ftgure..
When the standard deviation is high, however, the probability,Ao tbat
the mean is being pulled up or down by a low number of atypicalplots.
In such instances the imedian is probably a moraccurate indication of
where data plots are occurring.

-

s! :,

Analysis of Charts in" the Appendix ,,rti.
; ; , II,

.1. Chart A(pages 1-8): Suppes Book 1, a.m., p.m., and Suppes Book 2,
a.m., p.m.

Results: These charts provide a comparison of a student's
correct and error responding rate between morrighg and afternoon performance .

for Suppes Books 1 and 2.

For Book 1, the correct rate mean-median measurement was higher in

theumorning forfgighLof-the students, no different for one,,andAltgher
in the afternoonjai-four of the students (eight students hadno-afternoon
math, so no comparison can be made for them). However, thcoverall H
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class mean-median was higher for the afternoon. The reason for this is that
the eight students who did betleliethe morning tended to respond at,OnlY
a slightly lower rate In the afternoon. The students with the higher efter!1%,(1..,
noon responding .nate,however, tended to respond at a much higher rateAn this tz
afternoon than.hthe morning. ;;,, tro;- ::1

1, , el ; .

A morning afternoon comparison for Book 2 shows seven students responding
at a higher morning,:ratewand film students responding at a higher efliernpon
rate. Again, the .Clisi-iien-mid4in correct respondinfrate it-itightly
higher for the afternoon. The error responding rates for both Suppes Booked,' ,

and 2 were slightly lower for the class average during the afternoon session:
srl ,

, .
!! *comparison between.Books,1 and 2 responOing rates (morning: 40 efteflIP01)

shows that 4,52.88.0 the students increas4their correct ratesvp.whiles.1 ,...-
decreasing,thetryorror.:rates,-144.9.-st of the students:showed, An .1:11WAIr4 in
correct eterror rates, c) 33.3Vaf the stutiente,hataMcreascin,both.1,
corrects and errors, and d) 4.7% of the students had.a decrease in correctraXe
and an increase in error rate (Figure 18). The class mean correct responding
rate for Booksnd 2 changed from 3.6 to .6; while the mean error rate.
changed from 0.1,4 o.0.06) (see Appendix D ,charts)

InterpretstignAf.Aftranalysis of indixidjia,i,,student mean correct and
error responseratesoAqmoaing morning ppd. aftermon,performancelch
on Book 1, shltwagthat.tbere were no significant differences between the
morning session enCthe,afternoon sessionwokicomPegison O.-students'
morning and afternoon correct and error rates on look 2 'shows that
the error rate for Book 2 was significantly lower (p.<:.05) for

the afternoon seselonodOith no significant difference in correct responding
rates (Figurefi9)::,4heselfcomperisons lead toythe conclusjon that
the students performaCesswello i.e., made as .many responses, in the
afternoon as tin-the morning4An addition, a comparison. of Suppes Book
morning and afterpoonicorrectand error responsebrates toiSupOssL
Book 2 mornlingfenCefternoon correct and error response mates showsw,
that student correct response rate for Book 2 did not, differ significantly ?1,,o,

from that for Book 1. The afternoon error rate for Book 2 was, however,
significantly lower (p (.05) (Figure 20). This indicates that
although the material was more complex, students were maintaining theinc
correct responses while decreasing their error responset. 4..0. AO

. lewlb pr)ry,s,;c ht 4. 1 .11
Discussion. The optimum learning situation is condition (a) in which

correct response rate is increasing, error responses are. decreasing and the
material is becoming moreicomptexand difficult. Condition (c),gin ;I:
which erroentesponse rateuisidetressing while there is aoable or
slowly decreasing correct response rate, is acceptable when material !

level is increasing in complexity.
!.. .

The effecitilVelleSs.,of the precimion.teaching techniques used, TIstral .

Project meth p r O g r e m As; demonstrated ; h i the fact that 85.3%. ( 101" 0f), AtifintY-64'

students met theirequirementsof conditions (a) or (c). in condition (b)
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Figure 20

Com;:arison between Suppes 8K-1 to BK-2 morning- afternoon
Correct and Error Responses
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students show an increase in correct and error rates; in condition (d) they show a
decrease in correct rate and an increase in error rate. The three students whose
work fell into these conditions--9.5% (2) in (b) and 4.7% (1) in (d)-- had borderline
situations which were not significantly different from condition (c).

2. Chart B (Pp. 9-29) Sullivan Books 1-10, First and Second Sessions.

Results:A comparison of first session means to second session means for
the ciass averages on Sullivan Books 1 through 6 shows that the mean correct
responses were higher in the first session for Books 1, 2, and 6, and that
the error responses were higher in the first session for Books 2, 3, 4, and 5.
There were no differences for Book 6. Analysis was. not made beyond Book 6 because
not enough students advanced beyond it to warrant a comparison. This comparison of
first session to second session shows that providing a second half-hour of work
immediately following a half-hour session produced no consistent changes in rate.
The conclusion, then, is that these students can and do work for long periods of time
at a high level of performance.

A between-book comparison of correct and error response means for the first
session shows that the correct rate went up on the even numbered books and in
an inverse relatimiship the errors went down. For the second session no such
relationship is evident. During this session (the second session) the correct
responses tended to increase steadily as the error response rate increased slightly
and then held steady for Books 5 and 6. From these results it seems that the books
in the Sullivan Programmed Reading series increase in difficulty in an uneven way.
For example, a teacher might find that increases in correct rates are consistently
higher in the even numbered books.

A between-book comparison for individual students shows that as the students
moved into more complex material (higher book numbers) a) 21.7% of the students
increased their correct rates while decreasing their error rates, b) 24% of the
students made an increase in correct and error rates, c) 44% of the students had
a decrease in both corrects and errors, and d) 10.3% of the students had a decrease
in correct rate accompanied by an increase in error rate (Figure 21).

Discussion: The Sullivan Write-letters period was for one hour in the afternoon,
divided into two half-hour sessions for purposes of evaluating the effects of
time on response rate maintenance. No clear differences in correct responding
rates exist between the two sessions for the two classes. However, the decrease
in error rates was significant during the second session for four of the six workbook
compared. It would appear, then, that the extended work period did not create fatigy
or disinterest in the work, but instead resulted in a maintenance of correct
responding rate with more student attention being directed towards elimination
of error responses.

3. Chart C (Pp. 30-39) - Suppes Baseline and Intervention

A standard t test (Edwards, 1967) was used to evaluate the relationship between
Baseline correct -.error rates, and Intervention correct-error rates. The effect
of Intervention on correct rates was not significant at the .05 level. However,
the effect of Intervention on error rates was significant at the .005 level (Figure ti
The significant change in error rate can probably be attributed to the fact that

most phase changes (intervention)wero instituted for the purpose of reducing error
responses.
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Individual Academic Histories
of

- xE2erimeniil.Classes

Acaderac'Case Summaries on Sullivan, Suppes and SRA Material
,

1. June1T.beganSullivan Book 1 on 9/28/70 with a correct Write-letter
VespecarIlgrets: of 5.0 letters per minute. Her error rate was .1 letters
pai?thinute.' At termination the was working in Book 6 with a correct rate of
5.5 'letters perrefinate and en' error rate of .02 letters pet minute. June
started in Suppes Math Book 1 on 9/21/71 at Winitial rate of=14numbers
correct per Minute, and :04errors peminute: ltermination'she was working
on the latte'rpart of BoOk'2 and was responding at a 9.1 per minute correct
rate with a .00 errorrate. At the end of the school year JunaWas working
on basic multiplication and division facts. The SRA reading program was
started on 1/11/71 with June in Book A; her initial correct reacting rate was
40 words per minuts;'Whd'her error rate was 5 words!per minute. At termination
she was reedihg 51 cori.ett Words'perminite, with 6 errors in Book C. June's
correct rate trends continued to risewith an increase. in material difficulty,
where her error rates decreased.

2. Rbbert 0. began Sullivan Book IA on 1/18/71 with a correct rate of
5.1 Tiareirper itnute and an error rate of .06 letters per minute. Robert
started in Suppes Hath Book 1 on 9/28/70 at initial rates of 4.2 numbers correct
per minute and .2 errors' Per minute. At termination he wan on the latter part
of Book 2, hi was responding at a f.5%per minute correct rate end a .03 per
minute error rate. 'Atthec4ind ofthescool year Robert was workihg on basic
multiplication and diViabn facts. The SRA reading program was started on
1/11/71 with Robert in Book A at an initial correct reading rate of 43'words
per minute. His error rate was 3 per minute. At termination he was reading ,
96 correct words per minute, with 0 errors in Book C. Robert's correct rate
trends continued to. rise with an increase ih material difficuity;lwhie his
error sates 'decreased: rf 1

, , t: ":1 , ., ;;

3. tougt,.began Sulliiran'Book I on 10/19/71 with a correct responding
rate or .5 letters per minute. His error rate was .35 letters per minute.
At termination he was woirklhg in Book 7 with a correct rate of 8.3 letters
per minuti and an error rite of..2 letters per minute. 'Doug'started in.
Suppes Math took 1 On 9/21/71 with initlit rates of 4.6 numbers correct per
minute and 'errors per minute. At termination Doug was working on Sullivan
Math Book4 (Multiplication).atia corrbdt responding rate of 5.3 and an 'error
rate of.00.';Atthe end of 'the school yearDoug was working on basic
multiplication and divisicfacts. The SRA "reading program was eterte on IA
1/11/71 with Doug in Book 'Viand his 1114001 correct reading rate was,56uper:i
minute. His error rate was 6 porminuto...:. Aftermination he Was !reading
63 correct words per minute, with 0 errors in Book D. Doug's correct rate
trends continued to'rise with' an Increase:En Material difficulty, while his
error rates.decYeased. %
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4. Clara M. began Sullivan Book IA on 10/5/71 with a correct responding
rate CirTrietters per minute. Her error rate was .14 letters per minute. At
termination she was working in Book 9 with a correct rate of 8.6 letters per minute
and an error rate of .15 letters per minute. Clara started in Suppes Math Book 1
on 9/28/71 with an initial rate of 4.1 numbers correct per minute, and an error
rate of .1 per minute. At termination she was on the latter part of Book 2
responding at a 6.0 per minute correct rate and a .04 error rate. At the end of
the school year Clara was working on basic multiplication and division facts.
Clara's correct rate trends continued to rise with an increase in material
difficulty, while her error rates decreased. The SRA reading program was
stanted on 1/11/71 with Clara in Book A and her initial correct reading
rate was 49 per minute. Her error rate was 7 per minute. At termination
she was reading 71 correct words per minute, with 0 errors in Book D.

5. Gary W. began Sullivan Book 2 on 9/28/70 with a correct
responding rate of. 5.0 letters per minute. His error rate was .34
letters per minute. At termination he was working on Book 10 with a
'correct rate of 8.6 letters per minute and an error rate of .08 letters
per minute. Gary started in Suppes Math Book 1 on 9/24/70 with an initial
rate of 4.8 numbers correct per minute, and a .1 error rate per minute.
At termination Gary was working on Sullivan Math Book 4 (Multiplication)
at a correct esponding rate of 6.2 and an error rate of .03. At the end
of the school year Gary was working on basic multiplication and division
.facts. The SRA Reading program was started on 1/11/71 with Gary in Book A
and his.initial correct reading rate was 67 per minute. His error rate
was 4 per minute. At termination he was reading 82 correct words per
minute, with 0 errors in Book E. Gary's correct rate trends continued to
rise with an 4ncrease in material difficulty, while his error rates
decreased.

to
6. Robert M.begenSullivan Book I on 2/17/71 at a correct Write-
letter responding rate of 7.0 letters per minute. His error rate was .2
letters per minute. At termination he was working on Book 10 with a correct
rate of.8.5 letters per minute and an error rate of .06 letters per minute.
Robert started Suppes Math Book K on 1/28/70 at initial rates of
8 numbers correct per minute and .17 errors per minute. At termination,
he was in Sullivan Book 4 and responding at a 5.5 per minute correct
rate with a .06 error rate. His multiplication and division skills were
at grade level at the termination of this project. The SRA reading
program was started on 2/25/71 with Robert in Book A and his initial
correct reading rate was 45 per minute. His error rate was 3 per minute.
At termination he was reading 100 correct words per minute, with 0 errors
in Book F. Robert s correct rate trends continued to rise with an increase
in material difficulty, while his error rates decreased.

7. Gregg E. began Sullivan Book IA on 2/25/71 with a correct Write-letter
responding rate of 7.0 letters per minute. His error rate was .48 letters
per minute. At termination he was working in Book 8 with a correct rate of
6.0 letters per minute and an error rate of .15 letters per minute. Gregg
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started Suppes Math Book I on 1/28/70 at initial rates of 8 numbers correct
per minute'and errors per minute. At termination he was in 'Sullivan
Book 4, responding at a 5 per minute correct rate and a .06 error rate.
His multiplication and division skills were at grade level and re-entry into
a regular classroom situation was projected for fall term. The SRA reading
program was started 2/25/70 with Gregg in Book A and his initial correct
reading rate was 55 per minute. His error rate was 5 per minute. At tarmina-
tion'Gregg was 'reading 70 correct words per minute, with 1.1 errors in
Book F. 'Gregg's' correct rate trends continued to rise with an increase
in material difficulty, while his error rates decreaied..

8. Stty H. began Sullivan Book IA on 2/2/70 with *correct Write-letter
responding rate of 2.5 letters per minute. Her error rate was .35 letters
per minute. At termination she was working in Book 5 with a correct
rate of 4.0 letter* per minute. At termination she was correctly reading
40 word* per minute with 1.5.errors per minute, Betty *tar* Suppes Math
Book I On 2/i/70 at initial rate* of 5 numbiri terrect per minute and 1.4
errors per minute., At termination she, lei *sullivan 'Book 4' reapindingat.
a 5Rer,flifitite'COrect'ree and's. 0 error rate. Her MultipTication'llind
diVialOn:skillreie'at Ode level. ..) - !,,

L),(' ' 'ri
9: 9eiVeri2e 0':"'s&rief1W tiA0as Math BOOk 'on' 9/24/76 it ij ailr -. _
rate of 3.5 correct per Minag Ad .42 ermis. Attermipailerilie** ,,,
working On-dia.:letter Part OY'llioOk 2 and was resPOIndine at a 6.7 per,i4ndt. '
correct rate with a .01 error rate. Clarence began the SRA Reading
program on 1/11/71 in Book.A with,an initial correct reading rate of 31
words per minute and an etl.ifr'4ti'of'4,words'PerAinute. termfridtion
Clarence was reading 43 6YPeo1.491er mi'nute, With:5'error rate
in Book C. ,

. ,

10.RonS.:begansullivan8Cokion10/1wh4/76 it'atO rrect Write-
letter respOnding' rate of 2.1 letters per minute; "Pis 'error 'rate was
.07 letters per 'minute. At terminatiowRon '44.1(ing 'in Book 3 with a s'

correct rate of 4.1 letters per minute and an error rate of .03 letters
per minsote., Ron started In Suppes Math Book ion 9/29/70 at initial, rates

.

of .6 numbers correct per minute and .`.16'errc4s 'Per'Minute. At-tiholhatlon
he was working on the...latter:part of** *104as responding at a 7.2 V:
per4ifiiiite cop -eat a'.01 error rate. icon began the SRA 4ading)J ) j
pro ram on.1/f1/71fn,Sook.A:withen'initiaicorrect reading raWof 41
wolp'per Minute and an eer'orr'ate of'6 words per minute. At tetWriation
Ron was reading,52 cFirr4clifords Per 1414e with a 1.7 error rate In
Book C.

II. Alfred-B. began 'the Uptivan'pre-reader on 1/8/71 with a'
;,

correct Write-letter responding rate of LS litters per minute. ''Alfrid's '
error retemas .12 letters,per,minute. At termination Alfred was, working
in Book 3 'Wlihe correct rate of 6:1 letters per minute and:an eerldi::rite-.
of .04 letter perr.MOute.:,Alfred Suppes Mith BOok!ron 'Y;
9/24/7Q,at rates of 4.1 numhers correct per minutf,"iiiir.frerriirt''
per minute. At termination he was working on the latter part of'
Book 2 and was responding at a 5.2 per minute correct rate with a .02
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error rate. The tRA reading program was started on 1/11/71 with Alfred

in Book A. He had an initial correct reading rate of 32 words per minute

with an error rate of 2 words per minute. At termination Alfred was
reading 48 correct words per minute, with 0 errors in Book B.

12. Coe N.started in Suppes Math Book K on 9/24/70 at initial
rataZIT3.0 correct per minute, and .4 errors per minute. At termination

Coe vis in Book 2 and was responding at a 5.1 per minute correct rate
with a .05 error rate. Coe began the SRA reading program on 1/11/71
In Book A with an initial correct reading rate of 28 words per minute

and an error rate of 6 words per minute. At termination Coe was reading
39 correct words per minute with a 0 error rate in Book B.

13. Debbie S. began Sullivan Book IA on 1/4/71 with a correct
Write-letter responding rate of 3.0 letters per minute. Her error rate

was .12 letters per minute. At termination Debbie was working in Book 2
with a correct rate of 3.5 letters per minute and an error rate of .04
letters per minute. Debbie's initial Sullivan reading rate was 55
correct words per minute with '2 errors per minute. At termination she was

correctly reading 45 words per minute with 0 errors per minute. Debbie

started Suppes Math Book K on 1/26/70 at initial rates of 4 numbers correct
per minute and .04 errors per minute. At termination Debbie was in
Sullivan Math Book 4 responding at a 3 per minute correct rate and a
.04 error rate.

14. Jackie S. began Sullivan Book IA on 1/4/71 with a correct
Write-letter responding rate of 4.5 letters per minute. Her error rate

was .2 letters per minute. At termination Jackie was working in Book 3 with
a correct rate of 3.0 letters per minute and an error rate of .15 letters
per minute. Jackie started Suppes Math Book K on 9/23/70 at initial rates
of 3 numbers correct per minute and .2 errors per minute. At termination

Jackie was in the latter part of Book 2 responding at a 2.5 per minute
correct rate and a 0 irror rate;

15. lobby R. began Sullivan Book IA.on 1/4/71 with a correct Write- letter
responding rate of 3.5 letters per minute. BObby's error rate was .1

letters per minute. At termination he was, working in Book 3 with a correct
rate of 5.5 letters per minute and an'error rate of 0 letters per minute.
lobby's initial Sullivan reading'rate was 40 correct words per minute with
0 errors per minute. At termination he was correctly reading 55 words per
minute with 0 errors per minute. Bobby started Suppes Math Book K on

1/26/70 at initial rates of 3 numbers correct per minute and .2 errors
per minute. At termination he was in the latter half of Suppes Book 2
responding at a 3 per minute correct rate and a .05 error rate.

16. Julie H. began Sullivan Book IA on 1/4/71 with a correct Write-letter
respoWW7ate of 3.0 letters per minute. Her error rate was .15

letters per minute. At termination Julie was working in Book 3 with a

correct rate of 4.0 letters per minute and an error rate of .05 letters
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per minute. Julie's initial Sullivan oral reading rate was 45 words per
minute correct, with 3 errors. At termination she was reading correctly 50
words per minute, with 0 errors. Julie started Suppes Math, Book I on
10/12/70 at an initial rate of 3 numbers correct per minute with 4
errors per minute. At termination she was in the latter half of Book 2
responding at a 3 per minute correct rate and a 0 error rate.

17. Rob':r t B. began Sullivan Book IA on 1/4/71 with a correct Write-letter
respoiang rate of 3.5 letters per minute. Robert's error rate was 105
letters per minute. At termination he was working in Book 3 with a correct
rate of 5.5 letters per minute and an error rate of .02 letters per.
minute. Robert's initial Sullivan reading rate was 40 correct words
per minute with 0 errors per minute. Robert started Suppes Math Book K
9/23/70 at initial rates of 3 numbers correct per minute and .16
errors per minute. At termination he was in the latter half of Suppes
0bok 2 responding at a.4 per minute correct rate and, a .04 error rate.

18. Arvel M. started Suppes Math Book Kim 941/70 at Initial rate, ;

of 2.rilliars correct per minute and .12 errors per,fanute. At
mination'he was in the latter half, of Suppes Book 2 responding at 0.1
per,minute correct rate andJa .05 error rate.

19. Patrick C.started in Suppes Math Book K on 9/24/70 at initial rates
of 1.5 correct per minute, and .15 errors per minute. At termination
Patrick was in Book 2 and was responding at a 3.5 per minute correct rate
with a .05 error rate. Patrick began the SRA reading program on 1/11/71
in Book A with an initial correct reading rate of 30 words per minute.
At termination Patrick was reading 46 correct words per minute with a 2
error rate in Book B.

20. Juanita A. began Sullivan Book IA on 1/4/71 with a correct
Write:TiiieTTesponding rate of 40 letters per minute. Juanita's error
rate was .12 letters per minute. At termination she was working in Book 2
with a correct rate of 2.5 letters per minute and an error rate of 0
letters per minute. Juanita's initial Sullivan reading rate was 24
correct words per minute with 3 errors per minute. At termination she
was correctly reading 30 words per minute with 0 errors per minute. Juanita
started Suppes Math Book K on 9/28/70 at initial rates of .7 numbers
correct per minute and .4 errors per minute. At termination she
was in the latter half of Suppes Book 2 responding at a 5.5 per minute
correct rate and a 0 error rate.

21. Steve N. began Sullivan Book 1 A on 3/15/71 with a correct
writirraWF responding rate of 3.2 letters per minute. Steve's error
rate was 1.6 letters per minute. At termination he was working in Book 2
with a correct rate of 4.1 letters per minute and an error rate of 0
letters per minute. Steve's initial Sullivan reading rate was 27 correct
words per minute with 5 errors per minute. At termination he was
correctly reading 36 words per minute with 2 errors per minute. Steve
started Suppes Math Book K on 10/26/70 at initial rates of 2.3 numbers
correct per minute and .17 errors per minute. At termination he was in the
latter half of Suppes Book 2 responding at a 5.1 per minute correct rate
and a .02 error rate.
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22. Georgene W. began Sullivan Book IA on 1/4/71 with a correct
Write-letter responding rate of 2.3 letters per minute. Georgene's error
rate was .06 letters per minute. At termination she was working in Book I
with a correct rate of 40 letters per minute and an error rate of 0
letters per minute. Georgene's initial Sullivan reading rate was 18
correct words per minute with 8 errors per minute. At termination she was
correctly reading 31 words per minute with 1 error per minute. Georgene
started Suppes Math Book K on 2/2/70 at initial rates of 1.3 numbers
correct per minute and .12 errors per minute. At termination she was in
the latter half of Suppes Book 2 respondingat a 2.1 per minute correct
rate and a .03 error rate.

23. Gary W. began Sullivan Book IA on 1/4/71 with a correct Write-
letter responding rate of9.5 letters per minute. Gary's error rate was .25
letters per minute. At *ermination he was working in Book 2 with a
correct rite of 4.1 letters per minute and an error rate of .07 letters
per minute. Gary's initial Sullivan reading rate was 23. correct words
per millifte with 6 errors per minute. At termination he illas correctly
reading 41 words per minute with 2 errors per minute. Gary started Suppes
Math Book K on 9/21/70 at an initial rate of 1.2 numbers correct per minute
and ..21; errors per minute. At termination he was in the latter half of
Suppes Wilk 2 responding at a 3.6 per minute correct rate and a .04
error'rate.

tri : i
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DISCUSSION AND CONCLUSIONS

Results

The results presented in the preceding section enable us to evaluate the
effectiveness of three important instructional objectives of the Tacoma
Project: the systematic arrangement of instructional cues in order to promote
efficient development of academic skills and to establish a replicable program;
the use of contingency management; and the measurement of performance which
is based on continuous collection and examination of data. Data relating
to the second and third objectives provide direct evidence of the Tacoma
!Project's effectiveness in significantly changing student academic behavior;
data concerning the first objective yield indirect evidence of success..

Evaluation of systematic arrangements of instructional cues. Thecomparlsons
of student performance in reading, spelling, and math on the WRAT pre- and
'Posttests show that the experimental classes made significant academic growth
1p the two subject areas (reading and math) which had been programmed to
provide a systematic arrangement of instructional cues. More direct evidence of
the effectiveness of the programmed materials was the consistently low rate of
error responses made in material which was increasing in complexity. Students'
achievement of errorless learning was frequently shown on the graphs; students
who achieved errorless learning were usually able to maintain it.

Evaluation of contingency management. Comparisons of students' performance
during baseline conditions and after Intervention. show that students made
significant decreases in error responses following the implementation of
reinforcement contingencies.

Evaluation of measurement procedures. 'Comparisons of morning and afternoon
performance in Suppes math, of session oheand session two in Sullivan programmed
reading, and of perfOrmance in Suppes Math Books 1 and 2 provide a comprehensive
analysis of student performance, the information for which would not have
been furnished by any method other than continuous measurement. ForAnstance, the

,,JSellivan graphs revealed that students fin the. Tacoma Project performed as well
during the second half of the period as-they did during the first half--informatiqn
that contradicts some conventional notions about students' fatigue and short
attention spans.

Discussion

In the Tacoma Project, investigators applied the techniques of precision
teaching in classrooms for children who had been labeled mentally retarded.

'"These techniques included: systematic arrangement of instructional cues, the
technology of programmed learning, careful management of reinforcement contin-
gencies, and accurate, continuous measurement of performance in order to evaluate

'4'the total instructional process. The Project has shown that such instruction
madel-iignificant difference in students' academic performance. Indeed, it has
clearly demonstrated that this particular population of students was capable of
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exceeding society's expectations, i.e.,a higt percentage of the students
(30) were ready to be transferred to regular classes after their year's. experience
In a program of systematic intervention.

Although the discussion so far has concerned improveastudent performance,
the investigators have little doubt that the techniques used in the Project
enabled the teachers to become more efficient and effecti44.0i,their work.
The behavior of a child in a classroom is controlled by thetontingencies
operating in that environment; the child in turn operates on the environment to
bring about gratifying events. The student knows, for instance, that if he
completes his math her;ean go outside for recess, but that if he often jumps
out of his seat during'math, he cannot. The teacher who consciously manages the
contingenclet of the environmentothe events that are antecedent and consequent
to behavior and that influence it - -can modify student behaviors, thereby in-

creasing the rate of desirable ones 400 diminishing or extinguishing44disirable
ones. By:pinpointing behaviors, by continuously measuring their occu ?Pence, by
charting and analyzing data concerning those behaviors, the teacher is 'able to
assess the effectiveness of his contingency management. It is through the use of

- these techniques that a teacher can make objective educational decisions and te
freed from reliance on hunches, guesses, and other subjective, possibly In
accurate, judgments about a student's progress. In classes for children with
academic and social response deficits - -children who already bear labels concerning
their expected performance- -such objectivity is especially important.

It is not surprising that a systematic application of principles of rein-
forcement Would result in-fincreaked academic acitievement. Thiehis been
demonstrated in many stodtes. The significance of this study Steles from the
attention to all details involved in the application of this principle in the natural
setting, the almost infinite number of decisions which are required of the teacher
to insure that each child"ie'reta4VingAtildttructional program and .ea.... i ronment

for learninethat is best'slaitedto hlta[;,;FUrther, for the sake of 601
a very complete description'athi proildures involved throughout Mt Included.

0: .. ;

Although the success of dentfrigency management is graphically demonstrated
by the Tacoma Project, the stteie 6,1 the project was not limited to the practice
of such manageMent by experimenters" n a special class. It included the contin-
uous trainingfbUregular classroom teachers who learned to use the procedures of
continuous recording, charting and analysis of data in addition to the prihilples
of contingency management and the application of such principles in their
classrooms.

The ultimate aim of theteacher who manipulates contingencies is to build
and strengthen in children those behaviors that are appropriate to the
classroom. Among such behaviors are those that will eventually give the child
the skills to manage his own environment. Teaching self-management skills
is, therefore, an important part of the strategy of contingency management. The
child in the example we mentioned earlier - -the child who knows that if he works
on his math he can earn recess - -is the one who is to some extent clohtrolling:

it's educational environment, and he can work as the teacher's partner in
establishing the conditions under which he learns. The teacher who makes
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decisioni which enhance a student's self-management skills knows that an un-
desirable behavior can be eliminated simply by strengthening a desirable behavior
that is incompatible with it. He knows, too, that the selection of appropriate
cues which evoke the desired behavior is required. Finally, he knows that a
relatively minor modification of an environment can bring about a large improve-
ment in performance. With this knowledge, the teacher can arrange conditions so
that each child learns at his optimum pace. The experimenters believe that
such conditions were amply demonstrated in the Tacoma classrooms.

This project also revealed that such widely used programmed materials as
Sullivan and Suppes did produce an unwarranted rate of errors. Whether or not
it is indeed possible to produce error-free instructional programs--or for that
matter whether or not error-free instruction is necessary or desirable- -
remains an important question. The critical point here is that'commercially
prepared programs have many irregularities in format, sequence, increments of
information, skill required, and response'expectations. These irregularities
exist in spite of every effort on the part'itif the teacher to supplement the

instruction and are the most important source of errors in the child's performance.
The analysis of correct and error rates indicated that excessive errors in
the performance of these children did produce lower correct performance rates
and slowed progress toward the instructional objectives.

To summarize, the academic performance of students as well as the efficiency
and effectiveness of teachers can be improved through technology. A teacher
who can use the procedures of precision teaching (precise pinpointing of
behaviors, continuous measurement of rates of occurrence, graphic display of.
data, and analysis of data) can accurately assess the effects of classroom
variables, control them, and consequently be effective in his manipulations of
the classroom environment. For the teacher willing to make the commitment,
precision teaching guarantees him the professional role of making data-based,
functional decisions which, because of their objectivity, clearly enhance
and protect the individuality and the capabilities of his students.
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Addendum

Ten weeks after the 1971-72 school year began, David Krug made a site visit
to the Tacoma School District lor three reasons: .to gather data for the;:
'follow -up study; to determine Informally teachers' opinions of the academic and
social progress of the eight' Pioject students who were placed in regular.
classet; and to deterMine to what extent the experimental :classrooft teachers
Were still using precision'teaching techniques they had been trained to use during
the two yeiri of the Project:

Follow-up. Results obtained from' follow-up tests - -which evaluate students'
ability to generalize academic gains they have made in the experimental condition
to other settings --will be'described in detail in the follow-up report.;

, :. .

informat'evaluation. In informal talks, the teachers who are now working with
students transferred from the experimental classes unanimously, made favorable
coMmen4 about students' behavior and academic performance. For example, one
sixth grade teacher, who hai two of the boys in his Oassrodm; said: "Greg
and' Bob are holding their own academically. In fact, in multiplication they
are abeadof the rest Of'the class. They present no problems. behaviorally.", .

fAnothEr teacher said abduCthe student in her class: "No problem, Clara is
doing"mist'grea:0" These comments were typical of the'respOhies from all the
teacheirs'ihte0Viewed:' Such Informal reactions are not Presenied'as proof that
students' academic and behavioral gains in performance, achleithdrIn the
experimental classes, have been generalized and maintained in other settings.
That. infoisiation will have to COMO' from the tests to be adiOnistered:thlt. year
Howe4er,'t4 obiervations and Information' are cited to iilOW diet
student adjastment4.-as perceived by'the student's' teaCheri=-his so. far been A
unreserved 'ssuccist.

Precision' teaching techniques.The two experimental classioom teacher from
the Tacoma School' District were Mary O'Leary and Susan Soli'. 'Mary O'Leary is'
continuing; to*ch in a'self-contained Special Education classroom and' is

training student teacherf in the'' procedures and techniques of pricisiOn
teaching. in'additIon, she is'sharinOer expertise with the other Special
Education teachers in her school building. Susan Soli is working with the
Tacoma School District's Special Education Administration staff as a training
consultant toSpecial Education teachers. In this capacity she is training
teachers to use precision teaching procedures and techniques.

This initial follow-up site visit suggests three tentative conclusions:

1. Students have been able to maintain the gains they made in the experimental
condition and to transfer these gains to new settings.

2. Students have also been able to generalize to new settings the behavioral
improvements they achieved in the experimental condition.

3. The Tacoma School District Administration is using productively the
training and experience gained by the experimental classroom teachers during
the Project's two years.
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APPENDIX A

SUMMARIES OF INDIVIDUAL SKILLS ACQUISITION



Enterini Behaviors

1. Say Letters (Distar)
Could recognize:

Robert M
Greg E
Betty H
Gary W

Clara M
Doug D

June T
Robert D

Clarence F

Ron S

Arvel M
Alfred B

Coe II

Bobby R

Julie H
Gary W

Julie W

Jackie S

Juanita A

Debbie 3

all letters

a,b,c,d,e,f,h,k,l,m,p,r,t,w
a,b,c,d,e,f,m,s,t,y
all letters

all letters

a,6.d,e,f,g,i,k,l,m,
p,r,s,t,u,w,y
all letters

a,b,c,d,e,f,h,i,l,m,
o,s,t,y,z

a,b,c,d,e,f,g,k,m,r,s,t,x

s,f,a,r,m,e,b
h,n,u,s,o,c,f,a,i,r,t,g,l
m,d,e

h,n,s,o,c,f,a,i,t,l,m,e,e,o

all letters

Behaviors at Termination

I. Say letters (Distar)
Could recognize:

all letters

all letters

all letters
all letters

all letters

all letters
all letters

all letters

m,d,a,s,e,f,r,i,c,o,n,a,h,
u,b,j,o,w,x,y,z
m,d,s,a,e,f,r,i,t,ahu, gon
1,w,k,u,p,b,y,s,c,d,k,y

m,d,u,s,e,f,r,i,t,h,u,c,o,n

all letters

m,d,a,s,f,r,i,c,o,n,t,a,h,u
g,l,w,l,k,o,u,e
m,a,c,f,r,i,d,c,o,n,t,h,u,
g,l,w,k,p,u,t,o,y,wsz
all letters

m,a,s,e,f,t,n,t,h,u,g,o,w,
k,o,u,p,y,

m,c,o,n,i,t,a,h,u,g,l,w,i,
k,u,p,e,b

m,a,s,e,r,i,d,f,c,o,n,t,h,
u,g,l,w,y,x,p,z,k,m,u
m,a,s,e,f,d,r,i,c,00n,t,h,
u,g,l,w,o,p

m,a,s,e,f,d,r,i,c,o,n,t,h,u,



Entering Behaviours

II. Say Sounds (Distar
Could recognize:

Greg E
Betty H
Gary 1/

Clara M

Doug B
June T

Robert
Clarence F

Arvel 11

Fred B
Coe M

Julie H
Gary 1/

Julie 11

Juan1ta A
Debbie S

READIMG SKILLS

a,b,c,d,e,h,k,l,m,p,
r,s,t,y,z
a,b,e,k,l,m,s,t
a,e,m,s

a,b,c,d,e,f,m,y,s,t
a,b,d,e,h,k,l,m,n,p,
r,s,t,z
a,b,m,p
a,b,d,e,h,k,l,m,p,r,
s,t,w
a,d,f,h,m,s,t

a,b,c,g,m,s

m,e,d,a,f,c,
e,d,o,h,i,c,n,t,s,f
n,p,d,h,w,o,l,g,n,t,
the,f,a,u

Behaviours at Termination

11. Say Sounds (Distar)
Could recognize:

all sounds

all sounds
all sounds

all sounds
all sounds

all sounds
all sounds

all sounds

m,d,a,s,e,f,r,i,t,con,ahug,lus
k,o,u,b,j,q,w,x,y,z
m,d,s,a,e,f,r,i,tahu, gon, 1,w,
cup,b,y,s,c,d,k,y
m,d,a,s,e;f,r,i,th,hu,one
all sounds
m,d,a,s,f,r,i,c,o,n,t,a,h,u,g,l,
w,i,k,o,u,e
mac,fri,con,th,u,g1,w,k,p,u,j,x,
o,you,w,z
all sounds

mase,fri,n,th,u,g1,w,k,o,u,p,y,j
mase,d,r,i,c,o,h,u,g,l,u,s,i,k,b

mase,rid,f,con,th,a,g1,w,y,x,o,z,
k,m,u

mase,f,d,r,i,con,th,u,gl,w,up
mase,fr,i,d,con,th,u,g1,w,k,o,u,p,
y,j,x,ou,z



READING SKILLS

Entering Behaviors

Correct
Rate

Error
Rate

Behaviors at Termination

Error
Rate

ite Letters
(Sullivan) BK#

Write Letters
(Sullivan) Ski

Correct
Rate

Robert M IA 7.0 .2 10 8.5 .06Greg E 1A 7.0 .48 8 6.1 .15Betty H IA 9.0 .06 5.2 .05Gary W 2 5.0 .34 10 6.1 .08Clara N IA 3.0 .14 8 8.6 .15Doug 0 1 4.5 .35 7 8.3 .2June T 1 5.0 .1 7 5.5 .02Robert D IA 4.0 .9 3 5.1 .06
Clarence F IA 5.0 .12 2 4.5 .13
Ron S 1

Arvel N no rates
2.1 .07 3 4.1 .03

Fred 8 IA 3.8 .12 3 6.1 .04Coe N 1A 3.0 .05 1 2.9 .06Bobby R IA 3.5 .to 3 5.5 .00Julie H 1A 3.0 .15 3 4.0 .05Gary W IA 2.3 .06 1 4.0 .00Julie W lA 4.5 .9 2 4.0 .05Jackie S IA 4.5 .15 3 8.0 .00Juanita A 1A 2.7 .2 2 1.0 .00Debbie S IA 3.0 .12 2 3.5 .04



READING SKILLS

Entering Behaviors

Correct
Rate

Error
Rate

Behaviors at Termination

Oral Reading
(Sullivan) BK#

Oral Reading
(Sullivan) BK#

Correct
Rate

Error

Rate

Robert M IA 55 3 10 130 0
Greg E IA 55 6 8 95 2
Betty H IA 35 4 5 65 0
Gary W 2 45 2 10 85 0
Clara M IA 50 1 8 95 0
Doug B 1 40 2 7 65 0
June T 1 24 3 7 50 0
Robert D IA 65 0 3 120 0
Clarence F IA 25 0 2 40 0
Ron S 1 35 0 3 45 0
Arvel M no rates
Fred B IA 35 0 3 55 0
Coe N IA 20 0 1 40 0
Bobby R IA 40 0 3 55 0
Julie H IA 45 3 3 60 0
Gary W IA 18 8 IA 31 I

Julie W no rates
Jackie S no rates
Juanita A no rates
Debbie S IA 55 2 2 45 0



READING SKILLS

Entering Behaviors

Correct
Rate

Error

Rate

Behaviors at Termination

Oral Reading
(SRA) BK#

Oral Reading
(SRA) BK #

Correct
Rate

Error
Rate

Robert M A 45 5 F' 108 0
:keg E B 61 10 E 72 4
Betty o A 55 2 E 70 0
Gary W A 67 4 D 82 0
Clara M A 49 7 D 71 0
Doug B A 56 6 C 63 0
June T A 40 5 C 51 0
Robert D A 63 3 C 96 0
Clarence F A 31 4 B 43 0
Ron S

Arvel H
A
no rates

41 6 B 52 0

Fred B A 32 2 B 48 0
Coe N A 28 6 B 39 0
Bobby R
Julie H

A
no rates

45 2 C 95 0

Gary W A 33 5 B 75 2
Julie W
Jackie S
Juanita A

A
no rates
no rates

40 4 C 80 0

Debbie S A 50 4 C 110 0



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation --I Entering
Order Behaviours

name Robert S.

Behaviours At
Termination

Book K:

I. Bigger - Smaller

2. I's to two

..1110.110.1

..

3. Larger - Shorter

4. i's to three

5. Matching Shapes

6. /Ps to five X

7. Counting Pennies

,..

Book I:

1. Union of Sets .
2. Adding l's 1-5

WIIN

11.

3. Difference of Sets

4. Subtracting #'s

5. Adding Ps 6-10

01

......=1=
6. Tens and ones

7. Humber Sentences

Y....liar
3. Geometry:

=1
a. Measurement
b. Construction



Math Skills Checklist (95% Accuracy) Robert S.

Skill Presentation
Order

Entering
Behaviours

Behaviours At
Termination

1. Addition of #'s

2. Difference of Sets

3. Subtraction of i's

4. Add 6 Sub

5. Tens 6 Ones

.11....

6. #'s 11 to 19

IMMO MME

7. 100's 10's
and ones

8. Less than X

9. Regrouping In
Addition

10. Geometry

11. Regrouping in Sub

12. Fractions

13. Equations

=1111.4.1

1Nam.alw.eam.mx.11..amamMsII.4./.1..-

14. Multiplication

15. Area

16. Word Problems



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Entering
Behaviours

Name June T.

Behaviours At
Termination

Book K:

At. Bigger - Smaller

2. #'s to two

3. Larger - Shorter

4. #' to three

5. Hatching Shapes

6. Ps to five

111.......... .1
7. Counting Pennies

Book I:

1. Union of Sets

2. Adding Ps 1-5

3. Difference of Sets

4. Subtracting #'s

5. Adding i's 6-10

6. Tens and ones

=1.1......m.....11..N.Er

7. Number Sentences

mi110.11.11..... AFIN.......
G. Geometry:

a. Ileasurement

b. Construction



Math Skills Checklist (95% Accuracy) ARSE T.

Skill Presentation
Order

Entering
Behaviours

1. Addition of #'s X

2. Difference of Sets X

Behaviours At
Termination

X

X

3. Subtraction of i's X X

4. Add & Sub

5. Tens & Ones

X X

X

6. #'s 11 to 19 X

X

X

7. 100's 10's
and ones

X X

8. Less than X X

9. Regrouping in
Addition X

10. Geometry X X

11. Regrouping in Sub

12. Fractions

13. Equations

14. Multiplication

arMillawm...=ar

X
.......

X

X

X

X

15. Area

X

16. Word Problems
X



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Book K:

I. Bigger - Smaller

Entering
Behaviours

Name Robert M.

Behaviours At
Termination

MMMMIY=MV.MIMIM.wIIII...mININImM..II.......I.I1PM1.=INMwO....I...

2. Ps to two

x x

x

3. Larger - Shorter
x

4. i's to three x

5. Matching Shapes

6. #'s to five x

7. Counting Pennies

Book I:

x

1. Union of Sets

.........y.....M..111.11110.110.111y1M11.

2. Adding i's 1-5

3. Difference of Sets

Ya
x

x

x

4. Subtracting i's x

5. Adding #'s 6-10

6. Tens and ones

x

.11.-

7. Number Sentences

Qom.. 111111On

x

x

8. Geometry:
a. Measurement
b. Construction



Math

tliiinTiien

Skills Checklist (95% Accuracy)
Robert M.

Presentation Entering

Behaviours
Behaviours At

Termination

1. Addition of #'s
X

2.

1111.111....IMArl....1111110.....,..

Difference of Sets
X

3. Subtraction of Ps
X

4. Add & Sub
X

5. Tens & Ones
X

6. Ps 11 to 19
X

7. 100's 10's
and ones X

8. Less than

9. Regrouping in
Addition X

10. Geometry

11. Regrouping in Sub

12. Fractions

13. Equations

14. Multiplication

aw.
X

15. Area

16. tlord Problems

"-



MATH SKILLS CHECK LIST (55% Accuracy) Name Clarence F.

Skill Presentation
Order

Entering
Behaviours

Behaviours At

Termination

Book K:

I. Bigger - Smaller

X

2. is to two
X X

3. Larger - Shorter
X X

4. i's to three
X X

5. Matching Shapes
X X

6. Ps to five
X X

7. Counting Pennies X X

Book I:

1. Union of Sets
X X

2. Adding #'s 1-5

3. Difference of Sets

4. Subtracting #'s

5. Adding Ps 6-10

X

X

6. Tens and mew,-
X

7. number Sentences

8. Geometry:
a. tWasurement
b. Construction

X

X



Math Skills Checklist (95% AccuraCy)
Clarence F.

Skill Presentation
Order

Entering
Behaviours

Behaviours At
Termination

1. Addition of #'s
X

2. Difference of Sets
X

3. Subtraction of #'s
X

4. Add £ Sub
X

5. Tens & Ones.
X

6. #'s 11 to 19
X

7. IOU's 10's

and ones X

B. Less than V
9. Regrouping In

Addition X

10. Geometry

II. Regrouping in Sub

12. Fractions

13. Equations

14. Multiplication

15. Area

16. Ubrd Problems



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation

Order
Entering

Behaviours

Name Patrick C.

Behaviours At
Termination

Book K:

I. Bigger - Smaller X

2. #'s to two X

3. Larger - Shorter X

. #'s to three X

5. Matching Shapes
X

6. /Ps to five X

7. Counting Pennies
X

Book I:

1. Union of Sets
X

2. Adding #'s 1-5
X

3. Difference of Sets
X

4. Subtracting #'s
X

5. Adding #'s 6-10

6. Tens and ones

7. Number Sentences

8. Geometry:

a. Measurement

b. Construction



Math Skills Checklist (95% Accuracy)
Patrick C.

Skill Presentation
Order

Entering Behaviours At
Behaviours Termination

1. Addition of #'s
X

2. Difference of Sets
X

3. Subtraction of #'s

4. Add & Sub

5. Tens & Ones

6. #'s 11 to 19

7. 100's 10's
and ones

8. Less than

9. Regrouping In
Addition

10. Geometry

11. Regrouping in Sub

12. Fractions

13. Equations

14. Multiplicsation

15. Area

16. Word Problems



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Entering

Behaviours

Name Robert D.

Behaviours At
Termination

Book K:

I. Bigger - Smaller
X

2. #'s to two
X

3. Larger - Shorter
X

4. #'s to three
X

5. Hatching Shapes
X

6. i's to five

7. Counting Pennies

X

X

Book!:

1. Union of Sets

2. Adding i's 1-5

3. Difference of Sets

4. Subtracting #'s

5. Adding Ps 6-10

....... - 110....

6. Tens and ones

7. Number Sentences

8. Geometry:
a. Measurement
b. Construction



Math Skills Checklist (95% Accuracy) Robert D.

Skill Presentation
Order

Entering
Behaviours

Behaviours At
Termination

1. Addition of #'s X

2. Difference of Sets X

3. Subtraction of #'s X

4. Add & Sub X

5. Tens & Ones X

6. #'s 11 to 19 X

7. 100's 10's

and ones
X

8. Less than

-5. Regrouping In
Addition

10. Geometry

11. Regrouping in Sub

11.
X

12. Fractions

X

X

Omr.=0.11.41. 11..

13. Equations

X

14. Multiplication

15. Area

16. Word Problems

".

X

X



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Name Doug B.

Entering Behaviours At
Behaviours Termination

Book K:

I. Bigger - Smaller

2. rs to two

3. Larger - Shorter

4. #'s to three

5. Matching Shapes

6. #'s to five

7. Counting Pennies

Book I:

1. Union of Sets
X X

2. Adding #'s 1-5

3. Difference of Sets
x

4. Subtracting rs

5. Adding rs 6-10

6. Tens and ones

7. Number Sentences X

8. Geometry:

a. Measurement
b. Construction



Math Skills Checklist (95% Accuracy) Doug B.

Skill Presentation

Order
Entering

Behaviours
Behaviours At

Termination

1. Addition of i's X

. Difference of Sets X

Subtraction of i's X

. Add g Sub X

Tens g Ones

6. i's 11 to 19

7. 100's 10's
and ones

X

X

X

8. Less than
X

9. Regrouping In
Addition

X

10. Geometry
X

11. Regrouping in Sub
X

12. Fractions
X

13. Equations

14. Multiplication
X

15. Area
X

16. Word Problems



MATH' SKILLS.ChECK LIST (95% Accuracy)

Skill Presentation
Order

Entering
Behaviours

Name Juanit,

Behaviours At
Termination

, Book K:

I. Bigger - Smaller

2. i's to two X

=m11.11=sublil

3. Larger - Shorter

4. Ps to three

1 5. Matching Shapes X

. i's to five

Counting Pennies

Book 1:

. Union of Sets

1,2. Adding i's 1-5

....aMYomif

3. Difference of Sets

Subtracting is

5. Adding i's 6-10

Tens and ones

Number Sentences

x

Geometry:
a. Measurement
b. Construction

x



Math Skills Checklist (95% Accuracy)
Juanita A.

Skill Presentation
Order

Entering
Behaviours

Behaviours At
Termination

1. Addition of

2. Difference of Sets
S

3. Subtraction of Ps

4. Add & Sub

5. Tens t Ones

6. is 11 to 19

7. 100's 10's
and ones

8. Less than

9. Regrouping :n
Addition

10. Geometry

11. Regrouping in Sub

...101=111111Mmlpallw

12. Fractions

13. Equations

t

14. Multiplication

15. Area

16. WOrd Problems



Math Skills Checklist (95% Accuracy)

Skill Presentation
Order

BK-2

Arvel M.

Entering
Behaviours

Behaviours At
Termination

1. Addition of #'s X

2. Difference of Sets X

3. Subtraction
of #'s

X

4. Add s Sub X

5. Tens b Ones

6. i's 11 to 19

7. 100's 10's and ones

8. Less than

-9. Regrouping In Addition

10. Geometry

11. Regrouping in Sub

12. Fractions

13. Equations

14. Multiplication

15. Area

16. Word Problems



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Entering
Behaviours

Arvel M.

Behaviours At
Termination

Book K:

1. Bigger - Smaller
X X

2. is to two
X

3. Larger - Shorter
X X

4. i's to three
X

5. Matching Shapes

6. is to five
X

7. Counting Pennies
X

Book 1:

1. Union of Sets
X

2. Adding is 1-5
X

3. Difference of Sets
X

4. Subtracting is
X

5. Adding O's 6-10
X

Tens and ones
X

Number Sentences

8. Geometry:
a. Measurement
b. Construction



Math Skills Checklist (95% Accuracy)

314111Ficientation
Order

BK2

Entering
Behaviours

Julie H.

Behaviours At

Termination

1. Addition of O's
X X

2. Difference of Sets
X

3. Subtraction
of O's

4. Add t Sub

X

X

5. Tens S Ones
X

6. O's 11 to 19
X

7. 100's 10's and ones
X

8. Less than
X

9. Regrouping In Addition
X

10. Geometry
X

11. Regrouping in Sub
X

12. Fractions
X

13. Equations

14. Multiplication

15. Area

X

16. Word Problems



MATH SKILLS CHECK LIST (95% Accuracy) Name Julie H.

Skill Presentation
Order

Entering
Behaviours

Behaviours At

Termination

Book K:

I. Bigger - Smaller

2. 1's to two

3. Larger - Shorter
X X

4. Is to three:
X X

5. . Matching Shapes

..ms...rr.amisliI..........rvm.MN..,
6. 1's to five

X X

X X

7. Counting Pennies
X X

Book I:

1. Union of Sets
X X

2. Adding Is 1-5
X X

3. Difference of Sets
X

4. Subtracting Is
X

5. Adding Is 6-10
X

6. Tens and ones
X

7. Number Sentences
X

8. Geometry:
a. Measurement
b. Construction

X
X



Math Skills Checklist (95% Accuracy)

Skill Presentation Entering
Order BK-2 Behaviours

Pehaviours At
Termination

1. Addition of /Ps X

2. Difference of Sets X

3. Subtraction X
of Ps

4. Add S Sub X

5. Tens & Ones
X

6. i's 11 to 19
X

7. 100's 10's and ones
X

8. Less than
X

9. Regrouping In Addition
X

10. Geometry
X

11. Regrouping in Sub

12. Fractions

13. Equations

14. Multiplication

15. Area

16. Word Problems



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Entering
Behaviours

Name Jackie S.

Behaviours At
"Termination

2. O's to two

4. i's to three

5. Matching Shapes

X

X

X

X

6. O's to five
X X

7. Counting Pennies
X X

Book I:

1. Union of Sets
X

2. Adding O's 1-5
X X

3. Difference of Sets
X

4. Subtracting is
X

5. Adding is 6-10
X

6. Tens and ones
X

7. Number Sentences

8. Geometry:
a. Measurement
b. Construction

X

X



Math Skills Checklist (95% Accuracy)
Robert B.

Sk Presentation
Order

BK-2

Entering
Behaviours

Behav ours At

Termination

1. Addition of S's

2. Difference of Sets

3. Subtraction
of

X

4. Add s Sub X

5. Tens s Ones

6. Ps 11 to 19

X

X

7. 100's 10's and ones
X

8. Less than.
X

9. Regrouping In Addition
X

10. Geometry
X

11. Regrouping in Sub
X

12. Fractions
X

13. Equations

14. Multiplication
X

15. Area

16. Word Problems



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Book K:

I. Bigger - Smaller

Entering
Behaviours

Name Robert B.

Behaviours At

Termination

X X

2. I's to two X

3. Larger - Shorter
X X

4. Ps to three X X

5, Matching Shapes X X

6. i's to five X X

7. Counting Pennies X X

Book I:
X

1. Union of Sets X

2. Adding Ps 1-5
X X

Difference of Sets X

4. Subtracting Is X

5. Adding is 6-10 X

Tens and ones X

7. Number Sentences X

8. Geometry:
a. Measurement
b. Construction

X

X



1 Math Skills Checklist (95% Accuracy)

Sall Presentation
Order

Robert B.

BK-2

Entering
Behaviours

Behaviours At
Termination

1. Addition of i's X

2. Difference of Sets

X

3. Subtraction
of i's X

4. Add t Sub X

5. Tens X Ones
X

6. N's 11 to 19
X

7. 100's 10's and ones

8. Less than

9. Regrouping In Addition

10. Geometry

X

X

X

X

11. Regrouping in Sub
X

12. Fractions X

13. Equations

14. Multiplication X

15. Area

16. Word Problems



MATH SKILLS CHECK LIST (95% Accuracy) Name Richert B.

Skill Presentation
Order

Entering
Behaviours

Behaviours At

Termination

Book K:

I. Bigger - Smaller X X

2. I's to two
X

X

3. Larger - Shorter X X

4. Ps to three X X

5. Matching Shapes X X

6. Ps to five X X

7. Counting Pennies X X

Book I:

1. Union of Sets
X

2. Adding Is 1-5 X X

3. Difference of Sets
X

4. Subtracting Ps
X

5. Adding Is 6-10
X

6. Tens and ones
X

7. Number Sentences
X

8. Geometry:
a. Measurement
b. Construction

X

X



Math Skills Checklist (951 Accuracy)

Skil Presentation
Order

8K-2

Greg E.

Entering
Behaviours

Behaviours At
Termination

1. Addition of l's X
X

2. Difference of Sets
X

Subtraction
of I's X

4. Add t Sub
X

Tens t Ones
X

6. l's 11 to 19
X

7. 100's 10's and OflOS
X

Less than X

9. Regrouping In Addition X

10. Geometry X

11. Regrouping in Sub X

12. Fractions

13. Equations X

14. Multiplication X

1

15. Area X

16. Word Problems



MATH SKILLS CHECK LIST (55% Accuracy) Name Greo E.

Skill Presentation
Order

Entering BehavioursBehaviours At
Behaviours Termination

Book K:

I. Bigger - Smaller
X X

2. O's to two
X X

3. Larger - Shorter
X X

4. O's to three
X X

Matching Shapes

6. is to five

7. Counting Pennies

Book I:

1. Union of Sets
X

2. Adding is 1-5 X
X

Difference of Sets X
X

4. Subtracting is
X

5. Adding I's 6-10
X

6. Tens and ones
X

7. Number Sentences
X

8. Geometry:
a. Measurement
b. Construction

X

X



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

to

Entering
behaviours

Behaviours At
Termination

Book K:

. Bigger - Smaller X X

. I's to two X

Is to three X

Matching Shapes X X

1 6. to five X

Counting Pennies

Book 1:

1. Union of Sets

2. Adding Is 1-5

X

X

Difference of Sets

Subtracting I's

5. Adding Is 6-10

X X

X

X

6. Tens and ones X

7. Number Sentences

8. Geometry:

a. Measurement
b. Construction



f Math Skills Checklist (95% Accuracy)

Skill Presentation

Order

1

2. Difference of Sets

. Addition of i's

Alfred B.

Entering
Behaviours

Behaviours At
Termination

X

X

3. Subtraction of i's

1

4. Add S Sub

. Tens £ Ones

. i's 11 to 19

100's 10's
and ones

. Less than

Regrouping In
Addition

10. Geometry

11. Regrouping in Sub

1.Miiiill

12. Fractions

13. Equations

14. Multiplication

.m.mireow....11

15. Area

I16. Wird Problems



Math Skills Checklist (95% Accuracy)

Ski Presentation
Order

Entering
Behaviours

JULIE W.

Behaviours At
Termination

1. Addition of Is

2. Difference of Sets

3. Subtraction of S's

4. Add i Sub

. Tens 6 Ones

1 to 19

100's 10's

and ones

8. Less than
X

9. Regrouping In
Addition

10. Geometry

11. Regrouping in Sub

12. Fractions

X

13. Equations

14. Multiplication

15. Area

16. Word Problems



MATH SKILLS CHECK LIST (552 Accuracy) Name JULIE W.

Skill Presentation
Order

Entering
Behaviours

Behaviours At
Termination

Book K:

1. Bigger - Smaller X X

2. O's to two X

3. Larger - Shorter X X

i's to three X

Matching Shapes X X

. O's to five X

Counting Pennies X

Book!:

. Union of Sets X

. Adding l's 1-5

Difference of Sets

4. Subtracting O's

5. Adding O's 6-10

6. Tens and ones

Number Sentences

X

...MOIN.1.11.=1MMY

X

X

X

Geometry:
a. Measurement
b. Construction

X

X



Math Skills Checklist (95% Accuracy) Bobble R.

Skill Presentation
Order

Entering

Behaviours
Behaviours At
Termination

1. Addition of X

. Difference of Sets X

3. Subtraction of S's X

4. Add Sub

5. Tens $ Ones

6. P's 11 to 19

7. 100's 10's
and ones

8. Less than

X

X

X

X

9. Regrouping in
Addition

X

10. Geometry

11. Regrouping in Sub

12. Fractions

13. Equations

14. Multiplication

15. Area

Word Problems

X



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Entering

Behaviours

Name Bobbie R.

Behaviours At
Termination

Book K:

I. Bigger - Smaller

2. is to two

3. Larger - Shorter

4. i's to three

5. Matching Shapes

' 6. i's to five

7. Counting Pennies

Book 1:

1. Union of Sets

2. Adding is 1-5

-.11111......E0.4=1MMI110.11.YOM1111.

X

X

X

X

X

X

X

X

Difference of Sets

Subtracting Ps

Adding #'s 6-10

Tens and ones

Number Sentences

X

X

X

X

X

Geometry:
a. Measurement
b. Construction



Math Skills Checklist (95% Accuracy)
Betty H.

Skill Presentation
Order

Entering
Behaviours

Behaviours At
Termination

1. Addition of 1's

1111=1MM.111....=...111.
2. Difference of Sets

Subtraction of Is

. Add & Sub

x

x

x

it ..1
Tens S Ones x

6. I's 11 to 19

x

x

7. 100's 10's
and ones

x

. Less than
x

Regrouping In
Addition

10. Geometry

11. Regrouping in Sub

x

x

12. Fractions

13. Equations

14. Multiplication

15. Area

16. Word Problems

x



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Entering
Behaviours

Name Betty H.

Behaviours At
Termination

Book K:

I. Bigger - Smaller

2. Ps to two

3. Larger - Shorter

X

X

X

4. Ps to three X X

5. Matching Shapes

6. i's to five

7. Counting Pennies

X X

X X

X X

Book I:

Union of Sets X X

2. Adding is 1-5 X X

3. Difference of Sets X X

Subtracting is

5. Adding Ps 6-10

6. Tens and ones

X X

X X

X X

Number Sentences
X

u. Geometry:

a. Measurement
b. Construction

X

X
X

X



Math Skills Checklist (95% Accuracy) Gary W.

Skill Presentation
Order1111111 Awe

1. Addition of i's

Entering
Behaviours

Behaviours At
Termination

X

2. Difference of Sets

3. Subtraction of Vs
X

4. Add b Sub

5. Tens t Ones

6. H's 11 to 19

7. 100's 10's

and ones

X

X

6. Less than

9. Regrouping In

Addition

10. Geometry

11. Regrouping in Sub

12. Fractions

13. Equations

14. Multiplication

15. Area

16. Word Problems



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Entering
Behaviours

Name Gary W.

Behaviours At
Termination

Book K:

1. Bigger - Smaller

2. i's to two

3. Larger - Shorter

X X

X

X

is to three

5. notching Shapes

6. #'s to five

X

X X

X

7. Counting Pennies X

Book 1:

1. Union of Sets

2. Adding I's 1-5

3. Difference of Sets

4. Subtracting #'s

X

X

X

X

5. Adding i's 6-10

6. Tens and ones

7. Number Sentences

X

X

8. Geometry:
a. Measurement
b. Construction



Math Skills Checklist (95% Accuracy)

Skill Presentation
Order

Debbie S.

1. Addition of i's

Entering
Behaviours

Behaviours At
Termination

X

2. Difference of Sets X

3. Subtraction of i's X

4. Add 6 Sub X

5. Tens 6 Ones X

6. i's 11 to 19 X

7. 100's 10's
and ones

X

8. Less than X

9. Regrouping In
Addition

X

10. Geometry

11. Regrouping in Sub

12. Fractions

13. Equations

14. Multiplication

15. Area

16. Wbrd Problems

1..mW=.NonlMiMmMMIMIm..alim..MI=DMMM

.



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Book K:

Entering
Behaviours

Name Debpjq S.

Behaviours At
Termination

I. Bigger - Smaller x X

2. i's to two X X

3. Larger - Shorter X X

4. to three X X

5. Matching Shapes X X

6. i's to five X X

7. Counting Pennies X X

Book I:,

1. Union. of Sets X

2. Adding Ps 1-5

3. Difference of Sets

4. Subtracting Ps

5. Adding Vs 6-10

X X

X

X

X

6. Tens and ones X

7. Number Sentemes X

8. Geometry:
a. Measurement
b. Construction

X

X



MATH SKILLS CHECK LIST (952 Accuracy) Name C. Norval

Skill Presentation
Order

Entering

Behaviours
Behaviours At
Termination

Book K:

1. Bigger - Smaller X X

2. S's to two
X

X

3. Larger - Shorter X X

4. I'S to three X X

S. Matching Shapes X X

6. l's to five X X

7. Counting Pennies X X

Book 1:

1. Union of Sets X

2. Adding Vs 1-5 X

3. Difference of Sets X

4. Subtracting O's X

S. Adding l's 6-10 X

6. Tens and ones X

7. Number Sentences X

8. Geometry:
a. Measurement
b. Construction

X

X



Math Skills Checklist (95% Accuracy) Coe N.

Ski Presentation
Order

Entering
Behaviours

Behaviours At
Termination

1. Addition of Ps X

2. Difference of Sets
X

3. Subtraction
of Is

4. Add t Sub

5. Tens $ Ones

X

X

6. l's 11 to 19

7. 100's 10's and ones X

8. Less than
X

9. Regrouping ?:1 Addition X

10 Geometry X

11. Regrouping in Sub X

12. Fractions

13. Equations
X

14. Multiplication

15. Area

16. word Problems



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Entering
Behaviours

Name Gary W.

Behaviours At
Termination

Book K:

I. Bigger - Smeller

2. Ps to two

3. Larger - Shorter

X X

X

X

X

X

4. O's to three
X X

5. Matching Shapes
X X

6. Is to five
X X

7. Counting Pennies
X X

Book I:

1. Union of Sets
X

X

2. Adding 1's 1-5
X

X

3. Difference of Sets

X

4. Subtracting 1's

5. Adding Ps 6-10

6. Tens and ones

7. Number Sentences

X
X

8. Geometry:
a. Measurement
b. Construction

X

X

X
X



Meth Skills Checklist IPA Accuracy) Gary W.

Ski I Presentation
Order

Entering
Behaviours

iebariteurs At
Termination

1. Addition of Is X X

2. Difference of Sets X X

3. Subtraction
of Is X

4. Add Sub
X

5. Tens S Ones
X

6. II to 19

X

7. 100's 10's and ones

X

8. Less than

X

9. Regrouping In Addition

10. Geometry

NMINNIMMINIMME.M.011ftl.

X

11. Regrouping in Sub

12. Fractions

X

13. Equations

14. Multiplication

15. Area

16. Word Problems



MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation
Order

Entering
Behaviours

Book K:

I. Bigger - Smaller
X

2. Is to two
X

3. Larger - Shorter
X

4. i's to three
X

5. Matching Shapes
X

6. I's to five
X

7. Counting Pennies
X

Book I:

1. Union of Sets X

2. Adding i*s 1-5
X

3. Difference of Sets X

M. Subtracting i's X

5. Adding S's 6-10
X

6. Tens and ones
X

7. Number Sentences

8. Geometry:
s. Measurement
b. Construction

X
X



M "AI Skills Checklist (95% Accuracy)

Skill Presentation
Order

R. Mottley

Entering Behaviours At
Behaviours Termination

1. Addition of I's
X X

2. Difference of Sets
X X

3. Subtraction

of Is

4. Add t Sub

X

X

5. Tens t Ones

6. l's 11 to 19

7. 100's 10's and ones

X X

X

X

8. Less than
X

9. Regrouping In Addition
X

10. Geometry
X

11. Regrouping in Sub
X

12. Fractions

13. Equations

14. Multiplication

X

X

X

15. Area
X

16. Word Problems
X



X
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o
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d
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T
y
p
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o
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R
e
s
p
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h
s
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M
a
t
e
r
i
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l
s

R
e
i
n
f
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r
c
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t

P
r
o
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e
d
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e

C
r
i
t
a
r
i I
n

P
r
o
b
e
 
t
e
s
t
i
n
g

W
r
i
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e
n
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n
d
 
O
r
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l

R
e
a
d
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n
g
 
&
 
M
a
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h

P
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e
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r
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N
o
n
e

R
e
i
n
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o
r
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e
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e
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t

W
h
e
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e
s
p
o
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e

r
e
+
.
 
a
c
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e
l
e
r
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e
d

a
 
h
i
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h
 
a
c
c
u
r
a
t
e

r
a
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e
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e

w
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s
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g
e
d
 
t
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e
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n
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r
 
s
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h
e
d
u
l
e

B
e
g
i
n
 
i
n
 
B
o
o
k
 
A

W
r
i
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n
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r
a
p
h
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m
e
s
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O
r
a
l
 
g
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a
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e
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a
n
d
 
w
o
r
d
s
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D
I
S
T
A
R

R
e
a
d
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n
g

P
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o
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a
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P
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i
n
t
s
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o
o
k
 
p
l
a
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e
m
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t

d
e
p
e
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t
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e
 
p
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r
f
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e

w
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l
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n
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o
o
k
s

1
-
1
0

P
o
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n
t
s

I
f
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h
e
 
h
i
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h
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e
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b
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w
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A
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S
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R
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e
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r
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i
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R
e
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u
r
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t
o
 
r
e
g
u
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a
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i
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i
s
r
o
o
m
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e
a
c
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e
r
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n
d
 
p
e
e
r

r
e
i
n
f
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r
c
e
m
e
n
t

c
n
 
F
o
r
 
C
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a
n
g
e

P
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o
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m

C
u
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r
i
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l
u
m

W
h
e
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P
t
 
s
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r

t
o
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k
 
B
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s
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p
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e
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e
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p
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P
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C
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-
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o
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e
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e
r
 
p
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e
e
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r
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i
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i
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,Graphs 01-6, and 03-7 Suopes Math illustrate two students who worked for a lona
period of time without an extrinsic reinforcement system in effect.
The day to day fluctuation in correct rate is probably more a function
of inconsistentcy in material difficulty than student motivation.
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Graph 05-7 is a representative example of the resulting effects of a contingency
instituded phase change. On 10-12-70, following a 2 week trend of rising
errors and falling corrects, the student was out on points. For the next
two weeks the students corrects stabilized, and the errors began to
approach zero.

On 10-26-70 the student was allowed the opportunity to buy models. Place-
ment of this added contingency (called an "Add On") resulted in a steady
increase in correct responses and a decrease in error responses to the
zero level. It is noteworthy to observe that these trends occured con-
current with an increase in material difficulty (placement in book 2 on
11-10-70).
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Graph 08-2 Depicts a situation in which a reinforcement contingency did not effect
correct and error rates. In such a situation one of two possibilities is
occurring. Either the reinforcement is not a reincorcement to that child,
or the material is too difficult. Usually if the student is making responses
then it is a material problem, and more teaching must take place. On 11-30-70
the teacher contact code was chancing from every five problems to every two
problems. The next two weeks show a resulting decrease in errors to zero
and a steady increase in correct responses.
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:Graph 1h-3. Illustrates a situation in which a teacner code change on did not
subsequent'y signifcantly effect correct and error rates wnich bac also been
resistant to a positive reinforcement contingency, Therefore, on
4/15/70 a negative contingency was instituted, Beginning on 0-at date
recess would cost 2C points. If the stuuent didn't earn enough points
to buy recess then she would have to work un math during the recess
Period. 45 a result of this contingency the student's error responses
fluctuated around zero and her correct responses ',how a positive trend,
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Graphs 14-1 through 14-7 illustrate typical student performance in DISTAR
Group say-sounds, say letter, individual say-sounds, and write
letters. Group say-sounds has the "floating floor" whereas the
other three measurements were one-minute samples.
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APPENDIX E

WIDE RANGE ACHIEVEMENT TEST SUMMARY: i Differences.

SCHOOL OWE PLACEMENT
pre = x post =

0/0 ILE- -1 -2

McCarver (Experimental

R ,'"--727-57----;

,.. ..

i 1+0 R 22 - 21
. x x - S x - x -.2

o M x 3.61

,

: Lister (Experimentalr-R-12 . S 0 .- rfl = 0.09
S 0 - Rf = 0.4

- V . 1.76-
/4 511 - Rr = 6.0o

........y

0.61 s 22 - RI =
-.IT-
0.1Bryant (Control)

R R2 -
S R2 -

'

117:Crig------
RI =

m x2 - xl . 0.37 m /2 - 11 m 0.20

ileIX------4,---iA
xl m

RI =Idisgn I (Control)

---11 .-1.---'
....s..x2

M R2 -
0.05

...._

-.24

312 - I

S 12 - _Ri
M R2 - RI

2__Q_429___-
gm ;38.
a _,48

--------------

1-12z11t---0-26-------___IL12-4---V-2-----Sa--------
S 22 - 21 - .SS S 12 - 511 in 1.33

2 - 2 -

R x2 - xi 1.1-4 R X2 - XI = b.

Experimental
S- 2 - RI = S 12 - -T

al .07m- 22 -

x -

xi -

x

0 M 12
x

- R1
- x

*
=

4.d0

Control
S x2 - RT * .4 S R2 - R1 = 1.50m X2 - RI in .20 M R2 - R1 = .18

R = Reading
S = Spelling
M se Math



INDIVIDUAL SCORES

SCHOOL: LISTER WIDE RANGE ACHIEVEMENT TEST RESULTS

INITIALS BIRTHDATE GRADE PLACEMENT
pre post

0/0 ILE
pre post

J.S. 61-3-1 S

M

1 4 2_2

1.3 1.7
ik
2

2.1 2.8 A 12

D.S. 60-4-4

R

$

If

IA 2.j _2

1.3 1.7 2

J.A. 60-4-23
R

S
M

KG3 1,-1
1.0 1.1

G.W. 60-4-15

R

S

M
.

J.W. 60-8-23

R

B.R. 61-4-23

R

R.B.

___....-

60-8-9
R

S

1.4 2_
1 4 1 7 A

3
1
a1.4

1S
1,2

B. H.

J.H.

59-9-18

60-4-12
1.6 2.1

16

B.M. 59-6-17
R 2.4 3.8
$ 2.0 2.6 2

G.E. 59-5-21
R 2.0 3.5
s 2.3 TAL

S.M.

.....

R 1.
1.3 1.6
1. .0

R = Reading
M = Math
S = Spelling



INDIVIDUAL SCORES

SCHOOL: McCarver WIDE RANGE ACHIEVEMENT TEST RESULTS

INITIALS BIRTHOATE GRADE PLACEMENT
pre post pre

0/0 ILE
post

A.B. 59-12-5 S

1

1

R.S. 60-3-30 S

1. 25 4 __

1.6 2.0
1

J.T. 59-9-12
R .0

Milf11.111111111111(111MOMMOMOIOU
;

A.M. 59-5-12
R

S

M

MUI11111101111INPLIIIMMINPVNU
1.6 2.

1

1

C.M. 59-1-29
R 3 -0 4_7 4 12

S 2_7 2_6 3 2
M

C.F. 60-5-5

R . 2
S 2

R.D. 60-6-4

23
1

. . .

P.C.

D.B.

58-12-27

59-11-6

R

RIINIMINUIWIIIIIIIIIMIMM
S

1

11111621111111111111InnIMINI.

2

G.W. 59-2-25 S

=
2. .0

inIFINNiiiIIMIIIIMINIIMINI
IIIMMIIIMININEW1111.111.11
111MMENIONEW1110.1111.
IMEINIIIIIIIMINIIIII................

C.N. 61-12-30 S

R + Reading
S + Spelling
M im Math



INDIVIDUAL SCORES

SCHOOL: Edison I WIDE RANGE ACHIEVEMENT TEST RESULTS

INITIALS BIRTHRATE GRADE PLACEMENT 0/0 ILE

A.S. 59-12-25
R2.5

S
M

3, 4
viamr.01MLINa.mmas.~.~.01.110

1.6 2=1 1
2.4 2.2 3 3

J.K. 58 -12 -5

R
S

M

1.1 2.2
1. 1.6 1
1.6 3.4 3

J.M. 60-5-9 S

M

2.0 2.
1. 2.0

R.O. 60 -9 -13

R

S
M

1.5 2.1
1.5 24 4
_t2

Illnirinilin
IIMIONIII11111111/

2.4 3

E.S. 59-5-10
R

S

M

N.G.
R

S

2 1 7
1..k 1.8

R Reading
S in Spelling
M Math



INDIVIDUAL SCORES

SCHOOL: EDISON II WIDE RANGE ACHIEVEMENT TEST RESULTS

INITIALS BIRTHDATE GRADE PLACEMENT
pre post pre

0/0 ILE
post

L.C. 61-12-15
KG8 1.7 2 6

S

.

KGB- 1.5 2 5
KG 1.8

G.M. 61-2-14
R
S

M

2. 1

- 2.5
1.2 2.1 5

D.R. 61-2-14
R

s

4

1.5 2.0 3 5
1.4 2.

D.T.

D.K.

62-6-15

61-7-5

R

s
.

m111.141181111.-1111111111111.111111.01M

S

INUMIIIIIIIMIMPAIMMElitikimilmulomml
1.5 2.0 6

2 8 1 14

N.M.

.._...

61-5-15 S 3 4

G.S. 60-10-17
R

S

-14 L.;
--....3 .a

.NIIIP

R = Reading
S = Spelling
M = Math



INDIVIDUAL SCORES

SCHOOL: BRYANT WIDE RANGE ACHIEVEMENT TEST RESULTS

INITIALS BIRTHDATE GRADE PLACEMENT
pre post

0/0 ILE
pre post

i
1 D.M.
z

59-11-5
R

s

.2.1 2.1 2 2

1.8 2 2

M 4

D.A. 60-8-5
R

S

M
R

2.1 2.0 5
1.8 2.5 4 4 ....
1,8

2.9
1.9

3.3
It

4
1
3 ..

G.B. 59-6-15 2.7 3.5 5 7 .
0

L.S. 59-4-13
R

S

.

IA 2.1
1.4 2.6 1 2
3.0 3.6 4 5

P.P. 60-2-3
R

S

1_7 2.a L
1

Z.-----
51_7 2.7

O.K. 60-3-7 S

M I Q 1_$

K.K. 60-7-2
R

S

El

1_5 1 1 2
1 h 1 5 7 1

1_(l i A 1 1

L.C. 58-4-29
R

S

1 k7 1

3.0 3-5 2
.6 3.9 4 5

R.H. 58-7-31 S

IA 2.4 1 1

1.7 2.5 .9 1

S.S. 59-12-28 S

_

6

R = Reading
S = Spelling
M = Math


